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DI SCLAI MER

Recovery plans delineate reasonable actions which are believed to be required
to recover and/or protect listed species. Plans are published by the U.S.
Fish and Wldlife Service, sometinmes prepared with the assistance of recovery
teans, contractors, State agencies, and others. (bjectives will be attained
and any necessary funds made available, subject to budgetary and other
constraints affecting the parties involved, as well as the need to address
other priorities. ecovery plans do not necessarily represent the views nor
the official positions or approvals of any individuals or agencies (involved
in the plan formulation), other than the U S. Fish and Wldlife Service. They
represent the official position of the US. Fish and Wldlife Service onlv
after they have been signed by the Regional Director or Director as_aw oved.
proved recovery plans are subject to nodification as dictated by new
findings, changes in species status, and the conpletion of recovery tasks.
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EXECUTI VE SUMVARY

Current species Status: Listed as endangered throughout its range. Conposed
of two subspecies in the US.: a Colorado River formand a Quitobaquito form
Nat ural popul ations of the Col orado River form have been extirpated from
Arizona, restricted to three natural locations in California and the non-
natural irrigation drains around the salton Sea. The Colorado River form also
occupies certain restricted locations of the Colorado River Delta in Sonora
and Baja California, Mexico. The Quitobaquito form persists in a single,
modi fied spring at Organ Pipe Cactus National Mnunent, Arizona. Distribution
of a third, undescribed formin Rio Sonoyta of Sonora, Mexico is unknown, but
believed to be quite linited.

Habitat Reouirements and Limitina ractors: Cienegas, springs, small streans
and margins of large rivers. Has tolerance for w de tenperature fluctuation,
| ow oxygen concentrations, and high salinity. Does not cope effectively wth
introduction of non-native fish. "Habitat |oss, habitat nodification,
pollution, and conpetition and predation from non-native fish threaten the
species' survival.

Recoverv objective: Downlisting of the Colorado River form (delisting of

Col orado River formis not considered feasible in the foreseeable future), and
protection of the other two subspecies (downlisting of Quitobaguito form
appears to be unattainable).

Recoverv_Criteria: Secure, maintain and replicate all naturally occurring
extant populations. Re-establish regl icate populations in the nost natural,
identifiable habitats within the probable historical range. Each replicated
popul ation will not be considered established until the popul ati on has
persisted for a mininumof ten years. Protection and establishment of

refugi um popul ations of Quitobaquito and Rio Sonoyta forns.

Actions Nesded.

1. Protect natural populations and their habitats.

2. Re~establish popul ations.

3. Establish a refugi um popul ati on of Quitobaquito pupfish.
4. pevelop protocol for exchange of genetic material.

5. monitor natural and replicated popul ations.

6. petermine factors affecting popul ati on persistence.

7. Information and education.

Costg - (000°'s):

Year Needd? Need3 Need4 Need5 Need 6 TOt al
1994 26 30 20 8 31 7 122

1995 50 30 20 23 55 184

1996 45 25 20 8 56 7 161

1997 36 25 20 10 38 7 154

1998 26 20 10 126

1999

2008 100 150 0 165 40 70 525

Total

Costs 283 285 100 224 276 104 1,272

Datwn bfi ownhgstiing: expected to occur in 2009 for the
subspecies ¢. macularius macularius, if downlisting criteria are net.

* -« not including acquisition costs.
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. I NTRCDUCTI ON

The desert pupfish (Cvnrinodon macularius Baird and Grard) (1853) is a small
cyprinodontid fish that once was w despread and abundant in portions of
southern Arizona and southeastern Calitfornia, United States, and northern Baja
California and Sonora, Mexico (MIler 1943). Historical habitats varied in
size, conplexity, character and permanence, and included cienegas, springs,
streams, and nmargins of larger lakes and rivers (Mnckley 1973). The desert
pupfish has received considerable attention from behaviorists, systenmatists,
physi ol ogi cal ecol ogists, and geneticists but many aspects of its basic

bi ol ogy remmin unstudied. Although remarkably tolerant of extrene

envi ronnental conditions (Deacon and M nckley 1974), the species is threatened
with extinction throughout its native range primarily because of habitat |oss
or nodification, pollution, and introductions of exotic fishes [US. Fish and

Wldlife Service (Service) 1986].

Natural | y-occurring popul ations of desert pupfieh are now restricted in
Arizona to Quitobaguito Springs and in California to two streans tributary to,
and a few shoreline pools and irrigation drains of, the salton Sea. The
species is found in Mexico at scattered localities along Rio Sonoyta, on the
Col orado River Delta, and in the Laguna salada basin. The desert pupfish is
listed as endangered by the United States (Service 1986), the International
Union for Conservation of Nature and Natural Resources (MIler 1979, |UCN
1990), and the States of Arizona [Arizona Game and Fish Department (AGFD)
1988} and California [California Department of Fish and Game (CADFG 1980,
Bol ster 1990]). The Mexican governnment has also listed the species as
endangered [Secretaria de Desarroll o Urbano y Ecologia ( SEDUE) 19%91}.

Description

The desert pupfish was described by Baird and Grard (1853) from speci nens
collected in the San Pedro River, Arizona. The taxon now I ncludes two
recogni zed subspeci es, Cvnrinodon m. macularius and €. m. erenus, and one
undi agnosed form which occurs in the Ro Sonoyta, Sonora, Mexico (McMahon and
Mller 1985, MIller and Fuiman 1987). Qwinodon m. erenus is endemc to

Qui tobaguito Springs, Ogan Pipe Cactus National Mnunent, Pima Countal,
Arizona (MIler and Fuiman 1987). All other populations are referred to ¢. m.
maculariua. A third named subspecies, ¢.m. californiensis (Grard 1859,
MIler 1943, Hubbs et al. 1979) from near San Diego, California, is no |onger
recogni zed as valid and is now considered €. m. macularius (MIller and Fui man
1987).  Lucani a browni Jordan and Ri chardson (1907) froma hot spring in

northeastern Baja California was also synononmized with ¢. m. nacul ari us
(M11ler 1943, nckl ey 1973, MIler and Fuiman 1987).

Analysis of allozyme variation (Turner 1983) of six desert pupfish popul ations
éQJi tobaqui to Spring, Boyce Thonpson Arboretum (progeny of fish from G enaga
e Santa Clara, Mexico) (=santa Clara Slough) and four fromthe salton Sink
showed nean heteroxygosity values within the range reported by Kornfield and
Nevo (1976) for the ecologically conparable (MIler 1981) euryhaline killifish
Aphanius dispar. The study also detected differences anbng the three

geogr aphi c areas and anong the four salton Sink popul ations, and a | ow | evel

of inter-population differentiation.

A description of cvprinodon macularius is summarized fromBaird and Grard
(1883), M1l er (1943), M nckl ey (1973), and Moyl e (1976):

The body is thickened, chubby or markedly conpressed

| at eral ?’y in adult males. The nouth is superior and highly
protractile, and is equipped with tricuspid jaw teeth.
Spine-like projections are characteristic of scale circuli.
The dorsal profile is snoothly rounded. ‘
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Background coloration is silvery in females and juveniles.
The sides have narrow, vertical dark bars interrupted
laterally and giving an appearance of a disjunct lateral
band. Fins are colorless except for a dark ocellus in the
dorsal and (rarely) a dark spot on the anal fin. Mture
males in breeding condition are brightly colored with the
caudal fin and posterior portion of the caudal peduncle
yellow or orange, sonetinmes intense orange-red. Other fins
are dark. The body is iridescent |ight-to-sky blue,
especially on the dorsal surface of the head and predoreal
region.

The pupfish endemic to Quitobaguito Spring, Arizona, has been |ong recognized
as a distinct form (MIler 1943, Hubbs and MIler 1948, Cole 1963, Cole and
Wi t esi de 1965, M nckley 1973) but not formally described until recently
(MIler and Fuiman 19871. The Quitobaquito pupfish (Cvorinodon nmacul arius
erenus) differs from other populations of €. macularius primarily as follows
(MI1ler and Fuiman 1987):

The males have a longer, wider and deeper head, and broader
and deeper body. Distances fromthe tip of the snout to the
pelvic fin insertion, and from snout to anal fin insertion
are greater in mles. In females, the head is deeper, the
body is slightly deeper, the dorsal fin base is |onger, and

the depressed anal fin is shorter. The dorsal fin originis
and is the

nmore posterior than for typical ¢. macularius

same for males and females. Pelvic fins are reduced in size
(as they are in other Rio Sonoyta popul ations) conpared to
nost €. nmacul ari us.

McMahon and MIler (1985) and RR Mller %i n M nckl ey 1985) concl uded that
pupfish fromthe nmainstream Ri o Sonoyta differ substantially fromthose in
Qui tobaguito Spri n?, al though not at nore than a subspecific level. Mller
and Fuinman (1987) further note the distinctiveness of Rio Sonoyta popul ations
cpn‘Eared wi th Quitobaguito pupfish and considered the fornmer an internediate
link between ¢. m. nacularius and ¢. m. erenus.

Distribution and Abundance

Hi storical. Desert pupfish historically occupied the eila River basin bel ow
about 1,500 meters (m) el evation in Arizona and Sonora, including the e¢ila,
Santa Cruz, San Pedro, and Salt Rivers; the |lower Colorado River in Arizona
and California downstream fromthe vicinity of Needles to the Qlf of
California and onto its delta in Sonora and Baja California; the Rio Sonoyta
of Arizona and Sonora; Puerto Penasco, Sonora; and the endorheic Laguna salada
basin of Baja California (Figure 1) (M ncklz?/ 1973, 1980; MIler and Fuimn
1987; MIller witten comrmnication 1993). t hough collections are wanting,
suitable habitat was available and the species probably occurred as well in
the Agua Fria, Hassayanpa, and Verde Rivers of Arizona. In California, it
historically occurred in springs, seeps and slow noving streans in the salton
Sink basin (E genmann and Ei gennann 1888, Evermann 1916, Thonpson 1920, Jordan
1924, Col eman 1929, Jaeger 1938, MIler 1943, Black 1980b), and possibly in
the slownoving waters along the |ower Colorado River (Garman 1895, G lbert
and Scofield 1898, Turner 1983). The Quitobaguito formoccurred naturally
only in Quitobaguito Spring, Arizona. Historic collection localities are
provided in Figure 1.

Distribution of desert pupfish was W despread but probably not continuous
within its historic range. Populations occupying stable springs and headwater
habitats ma?]/ have persisted for nmillennia and experienced relatively little

| ong-term change in nunbers. Those. occupying rivers and adjacent habitats
al most certainly varied nunerically in response to local climatic and habitat
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Figure 1. Historic collections and present distribution of desert pupfiah;
closed circles denote extant natural

open circles represent historic records,
popul ations of Cyprinodon macul arius macul arius, and the triangle |ocates

QJPt obaquito Spring (Cyprinedon s)
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conditions. Small populations were found in small habitats and el sewhere
during harsh conditions, with expansion into larger habitats when
environnmental conditions noderated. Populations of larger streams and rivers
likely were epheneral, perishing when drought desiccated their habitat, and
di spersing to populate areas watered by flooding. Such a scenario, when
repeated over the evolutionary hist or% of the species, would likely have |ed
to panmixia among popul ations within broad geographic areas.

After the salton Sink was nost recently flooded in the early 1900s by
diversion of the Colorado River, desert pupfiah col onized what is now known as
the salton Sea (Thonpson and Bryant 1920). The Ssalton Sea, its tributary
streans and irrigation drains, supported |arge desert pupfish popul ati ons
until precipitous population declines, attributed especially to introductions
ofexotic species (MIler and Fuiman 1987, Schoenherr 1988) began in the early
1960s (Bl ack 1980b).

Hi storic abundance of pupfish at Quitobaguito renai ns unknown because the
habitat has been nodified by inmpoundnment and diversion by humans (Bryan 1925,
Johnson et al. 1983). Habitat likely was relatively small under pristine
conditions, and areal densities of fish probably varied little other than

seasonal |y under natural conditions.

Present, Natural populations of the Colorado River subspecies of desert
pupfish persist in at |east a dozen locales in the United States and Mexico
Fig. 1, Table 1, pendi x), and at least 20 and up to 24 transplanted
non-aquariun) popul ations are extant (AGFD files; Bagley et al. 1991, Brown
and Abarca 1992, Table 2, Appendix). Anpbng the last Is a large stock derived
from Cienaga de Santa Clara and naintained at Dexter National Fish Hatchery,
New Mexico. Quitobaquito pupfish are in its single native habitat (Fig. 1),
one popul ation of known genetic purity is established at Arizona State
University, several potentially mxed stocks exist (Table 2), and a nunber of
di splay or aquarium stocks are extant (AGFD files).

Arizona. Naturally occurring popul ations of _Cvnrinodon macul arius
macul arius have been extirpated from Arizona. However, the subspecies has
been transplanted from Dexter National Fish Hatchery (Cienaga de Santa Clara
origin) to a nunber of locations within the state {Table 2). Transplant sites
included natural habitats, livestock watering tanks, constructed refugia, and
aquaria under State, Federal, or private ownership. At least 8 and as many as
12 Arizona transpl ant |ocations supported pupfish in spring 1991, with
popul ation sizes of nmore than 1,000 individuals (Table 2).

A large population of Cvnrinodon m. eremus is endemic to Quitobaguito Springs,
Organ Pipe Cactus National Mnunment (Fig. 1). Total estinated abundance in
the 0.22 hectare (Fisher 1989) pond varies annually from about 5,000 to 10,000
under normal conditions [Kynard and Garrett 1979, Bagley et al. 1991, Brown
and Abarca 1992, U.S. National Park Service (NPS) 1992]. A captive stock of
Qui tobaguito pupfish is currently held at Arizona State University in Tenpe

(Table 2).

other popul ations presumably derived from Quitobaquito Spring, but of
questionable genetic purity because of potential genetic contanination by

ot her species or subspecies, were established and may persist at Bog Hol e Tank
(Coronado National Forest, Santa Cruz County), Finley Tank (Audubon Society
Research Ranch near Elgin, Santa Cruz County), Arizona-Sonora Desert Miseum
(near Tucson, Pima County), and Tohono chul Park, Tucson (Table 2). These
popul ati ons should be destroyed because they all are outside the historic
range of the subspecies, are of questionable genetic purity, and threaten
recovery of downstream popul ati ons.

California, Natural populations of desert pupfish are presently
restricted in California to San Felipe Creek and its associ ated wet| and, San
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Tabl € 1. Summary Ol KNOWT natural popul ations Nnow existing 1nm the omited
States and Mexi co.

Cyprinodon nmcul ari us_eremus

1) Quitobaguito Springs, Arizona

Cyprinodon mmacul ari us macul ari us

1) salton Sink (San Felipe/San Sebastian Marsh, upper Salt Creek, and
shoreline pools and irrigation drains of salton Sea, California);

2) El Doctor (3 localities) and Cenaga de Santa Clara (2
| ocalities);

3) Laguna salada, Baja California; and
4) Cerro Prieto (2 localities), Baja California, Mexico
Cyprinodon nacul arius ssp.

1) Rio Sonoyta, Sonora




Table 2. Summary Of extani transplanted St OCKS Of desert pupfish. Records
from spring 1991 unless otherwi se designated. Included are location,

owner ship, transplant date(s), habitat type, approximte population size, and
original source of fish (AG-D and CADFG files).

Cyprinodon NAcUl arius macul ari us

1.

10.

11.

12.

13.

14.

Az, Maricopa Co., Tenpe; private (WL. Mnckley); 1976, 1988;
artificial (concrete) pond; <500 fish; Santa Oara Slough, Mexico.

AZ, Graham Co., Howard Well; U. S Bureau of Land Management; 1983;
artificial stock tank supplied by drilled artesian well; status
uncertain as of March 1993; Santa Cara Slough, Mexico.

AZ, Maricopa Co., Gendale, Deer Valley H gh School; @ endale School
District; 1983, 1987; 1991; artificial (earthen) pond; »500 fish; Santa
Clara Slough, Mexico.

AZ, pinal Co., Boyce Thonpson Arboretum University of Arizona; 1983,
1984, 1985; artificial (earthen) inpoundment squlled in part by treated
sewage and nine water; >500 fish (contam nated by fathead minnow); Santa

Clara Slough, Mexico.

NM Chavez Co., Dexter, National Fish Hatchery; US. Fish and Wldlife
Service; 1983; artificial (earthen) pond supplied by well water; >500
fish; Santa Oara Slough, Mexico.

AZ, pima Co., Tucson, Flowing Wells Junior Hi gh School; Tucson School
District; 1986; artificial (concrete) pond; <500 fish; Santa Clara

Sl ough, Mexi co.

Mexi co, Sonora, Hernosillo, Centro Ecolégico de Sonora; State of
Sonora; 1986; artificial pond; >1,000 fish; Ri o Sonoyta, Mexico.

AZ, Graham Co., Roper Lake State Park; State of Arizona;, 1987, _
artificial (earthen) pond supplied by spring water; status uncertain as
of March 1993; Santa Cara Slough, Mexico.

AZ, Maricopa Co., Phoenix, Desert Botanical Garden; private; 1987;
artificial (concrete) pond; <500 fish; Santa C ara Slough, Mexico.

AZ, pima Co., Buehman Canyon; State of Arizona; 1989; natural, perennial
stream status uncertain as of March 1993; Santa Clara Slough, Mexico.

AZ, Maricopa Co., Hassayanpa River Preserve; The Nature Conservancy;
1989; artificial (earthen) inpoundment supplied by quasi-natural
(modi fied) spring; status uncertain as of Mirch 1993; Santa Cara Slough,

Mexi co.

AZ, Maricopa Co., Gendale; private (R.Engle-Wilson); 1989; artificial
(concrete) pond; <500 fish; Santa C ara Slough, Mexico.

AZ, pima Co., Tucson, Arizona Historical Society; private; 1989;
artificial (concrete) pond; unknown nunber of fish; Santa Cara

Sl ough, Mexi co.

AZ, Graham Co., Cold Spring Seep; BLM 1990; artificial inpoundnent ?12
smal | pools); status uncertain as of March 1993; stocked wth 50 fis
from Flowing Wells Jr. Hi gh School, Tucson, and 150 fish from Dexter NFH

(both Santa Clara Slough stock).



CA, Riverside Co., The Living Desert; private ownership; 1972; two
artificial (concrete) ponds; current nunber unknown; Salton Sea,

CA, San Diego Co., Palm Spring, Anza-Borrego Desert State Park; 1978;
State of California; artificial (concrete) pond, current nunber unknown;

CA, San Diego Co., Visitor Center, Anza-Borrego State Park; 1979; State
of California; artificial (concrete) pond, current nunber unknown;

CA, Riverside Co., Qasis Spring Ecological Reserve; 1977, 1979; State of
California; artesian well and two earthen ponds; current nunber
unknown; salton Sea, California.

CA, Riverside Co., salton Sea State Recreation Area; 1982; State of
California; artificial (concrete) pond; current nunber unknown; Salton

CA, Riverside Co., simone/Mccallum Pond, Thousand Pal ns Qasis; 1987;
private (The Nature Conservancy) ; natural spring/artificial (earthen)
pond; current number unknown; Salt Creek, California.

CA, Riverside Co., Visitor Center Pond, Thousand Palms QCasis; 1989;
private (The Nature Conservancy); natural spring/artificial (earthen)
pond; current nunber unknown; Salt Creek, California.

CA, Riverside Co., Rancho Dos Palmas; 1990; private (BLM; artificial
(earthen) pond; current nunber unknown; Salt Creek, California.

CA, San Diego Co., PaImCan?/orE, Anza-Borrego Desert State Park; State of

California; 1981; artificia concrete) pond; current nunber unknown; San

CA, Riverside Co., The Living Desert; private ownership; 1985, 1987;
artificial (earthen) pond; current nunber unknown; San Felipe Creek,

Nunerous captive aquarium popul ations (See Appendix).

nodon macul arius eremus, including stocks of questionable genetic purity.

AZ, Santa Cruz Co., Bog Hole; U.S. Forest Service;, 1977, artificial
(earthen) inmpoundment on natural drainage; < 500 fish; potentially nixed

AZ, Santa cruz co., Finley Tank; Audubon Society; 1978; artificial
(earthen) inpoundnent fed by springwater; >500 fish; potentially n xed

AZ, Ppima Co., Tucson, Arizona-Sonora Desert Miseum private; 1981;
artificial (concrete) ponds; >500 fish; potentially mxed stocks.

Az ~ pima Co., Tucson, Tohono Chul; private; 1987; artificial (concrete)
pond; <500 fish; potentially mxed stocks.

15.
California.
16.
salton Sea, California.
17.
Ssalton Sea, California.
18.
19.
Sea, California.
20.
21.
22.
23.
Felipe Creek, California.
24,
Cal i fornia.
25.
Cvor i
1.
st ocks.
2.
st ocks.
3.
4,
5.

AZ, Maricopa Co., Tenpe; Arizona State University; State of Arizona,
1989; artificial (concrete) pond; >500 fish; Quitobaguito Springs (Organ
Pi pe Cactus National Mnunment), Arizona, via Arizona Gane and Fish
Depart ment.



6.

Nurer ous captive aquarium popul ations (See Appendi X,

AGFD files).




Sebastian Marsh, Inperial County, upper Salt Creek, Riverside County; and a
few isolated shoreline pools and irrigation drains along the salton Sea,
Imperial and Riverside Counties., (Fig. 1; MIller and Fuiman 1987, Nichol et
al. 1991). Relatively small refugium popul ations have been transplanted to
Arrowneed Spring (Inperial County), Butte County Mysquito Abatenent District
(Butte County), Rancho Dos Palmas, Salton Sea State Recreation Area, The
Living Desert (two popul ations), Thousand Palns QCasis (two |ocations), and
Qasis Spring Ecological Reserve (Riverside County), and Palm Spring, Palm
Canyon, and Visitor Center, l|ocated at Anna-Borrego State Park in San Diego
County (Table 2).

Mexico, Natural populations of the yet-undescribed form of desert
pupfish persist in Sonora in Rio Sonoyta (Fig. 1). Cunrinodon m. macularius
is in several spring-fed narshes in the vicinity of the village of El Doctor
and in Cienega de Santa Clara, Sonora. Desert pupfish in Baja California are
found on the Colorado Delta, in Laguna salada, in an expansive wetl and
associated with a geothermal powerplant at Cerro Prieto, and in a ditch
downstream of the Cerro Prieto marshland (Fig. 1; Hendrickson and
Varel a-Romero 1989). A captive popul ation of pupfish fromthe Rio Sonoyta was
established at Centro Ecoldgico de Sonora (CES) in Hernosillo, but a stock
obtained from Santa Cara Slough and also held there was recently extirpated.
There are no other records of desert pupfish transplants wthin Mexico.

Life History

Research on desert pupfish has included study of taxonomy and bi ogeography
vitter 1943 and 1981, Hubbs and MIler 1948, MIler and Fui man 1987,

Hendri ckson and Varel a- Ronero 1989, others), physiology (e.g., Barlow 1958a,
Kinne 1960, Kinne and Kinne 1962a and b, Sweet and Kinne 1964, Lowe et al.
1967, Courtois and Hino 1979, Schoenherr and Fel dmeth 1991), genetics (e.g.,
Turner 1983 and 1984; Echelle 1991, Echelle and Dow ing 1992, Echelle and
Echel | e 1993), and behavioral ecol oga/ (e.g., Cow es 1934, Barlow 1958b and
1961; Arnold 1972, Loiselle 1980 and 1982, Matsui 1981, McMahon 1984, McMahon

and Tash 1988). Because of this broad spectrum of exanination, the desert
pupfish may be the best known menber of the cyprinodontid famly of fishes.

Habitat. Desert pupfish occupied a diversity of habitats ranging from

Cl ena%as and springs to small streans and margins of |arger bodies of waters.
Most habitats were shallow and had soft substrates and clear water. Abundance
of aquatic vegetation and invertebrates probably varied seasonally, wth

| owest |evels associated with harshest conditions.

Pupfish have an extraordinary ability to survive under conditions of high
wat er tenperature (to 45°c, Lowe et al. 1967), | ow dissol ved oxygen
concentration (0.1-0.4 mlligrams per liter (nmg/L), (Barlow 1958b)], and high
salinity [Isalt concentrations twice (68 grams per liter) that of seawater,
Lowe et al. 1967), which exceed tolerances of virtually all other freshwater
fishes (see also Kinne 1960, Kinne and Kinne 1962 a,b). TheP/ al so survive
abrupt, absolute changes in both salinity (10-15 grans per liter (gm/L)] and
tenperature (22-26°c) (Kinne 1960, Lowe and Heath 1969) that are lethal to
most fishes. In less harsh environnents where a greater diversity of fishes
was found (e.g., margins of larger streans and rivers), pupfish typically
occupi ed water shallower than that inhabited by adults of npbst other species.

Reproduction. Under conditions of abundant food and suitable tenperature

(m d-to-upper 20s °c), desert pupfish may becone sexually mature as early as
six weeks of age at 1.5 centineters (cm total length (Myle 1976). Although
they may breed during their first summer, nost do not breed until their second
sunmmer, when their length nmay have reached a maximum of 7.5 cm (Myle 1976).
Mal e pupfish are usual |y highly aggressive duri ng the breeding season (early
spring into winter when water tenperature exceeds about 20°c). During this
period they establish, actively patrol, and defend individual territories that



are typically in water less than 1 m deep and associated with a snall
structure or incongruity on the substrate (Barlow 1961). Miles in natural
habitats nornally defend 1 to 2 square neters of bottom depending on their

i ndividual size, density of other male pupfish, and water tenperature (Myle
1976?1. Mninmum mal e territory size may be 45 to 60 square cm the density at
whi ch population stability is achieved in aquaria (Mnckley 1973).

Mal e breeding behaviors include territoriality and consort pair breeding (a
non-territorial systemin which nales show | ow | evels of aggression)
(Kodric-Brown 1981). Territoriality occurs in large habitats with high
primary productivity, linmted breeding substrates, and high popul ation
densities. Consort-pair breeding is characteristic of populations in habitats
of low prinmary productivity, |ow population density, and abundant breeding
habitat (Kodric-Brown 1981). Because territoriality is the most conmon
breeding system in desert pupfish (Barlow 1958b and 1961; Cox 1966,
Kodric-Brown 1981), it is Further descri bed bel ow.

Adult females swimin loose schools and forage inconspicuously. A fenale that
is ready to spawn |eaves the school when attracted by a territorial male

(Cowl es 1934, Barlow 1961). As the two fish nove toward one another, the
female tilts head-first toward the bottom and takes a smmll piece of substrate
into her mouth. After resuming a horizontal position, she spits out the
material. This sequence may be repeated several times until she ceases notion
near the bottom The male then assunes a position against and parallel to the
female, and the two fish contort together to forman »s* shape. The nale's
anal fin next cups around the vent region of the female, and she vibrates and
produces a single, relatively large [ca. 2 miIlimeters (nmm) dianeter (Conetanz
1981)) egg, which is immediately fertilized. The spawning act takes |less than
a mnute but nay be repeated in quick succession to deposit several eggs. In
the | aboratory, femal e pupfish of varying size may lay 50 to nore than 800
eggs in a single season (Crear and Haydock 1971). Eggs appear to be randonmly
deposited within the male territory and there is no directed parental care.
However, male activities within the territory effectively exclude other
fishes, which may enhance chances for successful incubation (Mnckley 1973).
Incubation time varies with water tenperature, hatching in the |aboratory
occurs in about 10 days at 20°c (Crear and Haydock 1971).

Gowh, Gowh rate is dependent upon age, habitat and environnental
conditions, and population density. In the l|aboratory, young fish derived
fromthe salton Sea popul ation exhibited optima growth at 30°c and 35 gm/L

sal i nit?/_, while older |ndividuals grew nost rapid g at 22 to 26°c and about 15
m/L salinity (Kinne 1960, Kinne and Kinne 1962a, b). Body shape varied anong
?llnsh incubated at different conbinations of salinity and tenperature (Sweet
and Kinne 1964). Tenperature effects on size at hatch at constant (35 gm/L)
salinity were interpreted to reflect tenperature and possible salinity optima
for utilization of yolk by devel oping enbryos (Blaxter 1969).

Desert pupfish fromthe salton Sea hatch at 0.4-0.5 cmtotal |ength and may
double in length within the first 8 weeks of life. Depending primarily upon
tenperature, size ranges from 1.5 to 2.8 cmat 24 weeks of age, and lengths of
4.5 to 5.0 cmare attained in the laboratory by the end of the first growing
season (Kinne 1960). Maximmlength [to 7.5 cm (Myle 1976)) may be attained
by the second sumer. Quitobaguito pupfish in June averaged 29.6 nmat age 1,
40.2 mm at age 2, and 48 mm at age 3 (Kynard and Garret 1979).

Life span in the wild appears highly variable; fromless than a year for sone
popul ati ons (M nckley 1973), two years for others (Myle 1976), and up to
three years for Quitobaguito pupfish (Kynard and Garrett 1979). Predation by
aquatic insects, piscivorous birds, and mammals was noted by Col e and
Whiteside (1965) in Quitobaguito Spring and likely is a source of nortality

el sewhere (see Wl ker 1961).
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Foods and Feedina Habits. Larval pupfish in the |aboratory begin feeding on
tiny invertebrates within a few hours to a day after hatching (Crear and
Haydock 1971) and presumably do so in the wild as well. As they grow, wld
fish becone oBf)ortuni stic omivores, consunming whatever variety of algae,
plants, suitably-sized invertebrates, and detritus is available éCox 1966 and
1972, Naiman 1979). Adult foods include ostracods, copepods, and other
crustaceans and insects, pile worms, molluscs, and bits of aquatic nacrophytes
torn from available tissues. Detritus or algae are often predominant in their
diets. Pupfish at Quitobaguito Spring have been reported to eat their own
eggs and young (Cox 1972), and it has been suggested (Loiselle 1980) that
males differentially consume eggs within their territories that were
fertilized by other males. Pit digging, the active excavation of soft bottons
in search of foods, is a pupfish behavi or described in detail by M nckley and
Arnold (1969); these pits are defended when occupied. Foraging is typically a
daytine activity, and fish may nove in response to daily warning from
shal | ower water during norning to feed in deeper places later in the day.

Co-occurrina Native Fishes, The harshest habitats historically occupied by
desert pupfish had tenperatures, salinities, and dissolved oxygen
concentrations so extreme that other fishes were excluded. Elsewhere in
cienegas, springs, and small streams, the Sonoran topm nnow (Poeciliogsis
occidentalis) was a conmon co-habitant; however, it is unknown how the two
species interacted. Topm nnows and pupfish al so inhabited the margins of
larger rivers, where shallow depths, high tenperatures, or other factors
excluded adults of nost species. Oher fishes in desert pupfish habitats

i ncl uded eila chub (gila internedia), sgeckl ed dace (Rhinichthvs oscul us) and
the desert sucker (Pantosteus elarki), but these typically 1nhabited deeper
waters and presumably had little interaction with pupfish. Longfin dace
(Aaosia chrvsoaaster), Sonora sucker (Catostomus insiania), and roundtail chub
(Gila robusta) were comonly found in mainstream and deeper portions of

m d-si zed streanms occupi ed peripherally by pupfish. Bonytail (Gila el eaane),

razorback sucker ( , Colorado squawfish (Ptvchocheilus
lucius), and woundfin (PlLaaooterus araentissinus) occupied the nainstream of
larger rivers. It is doubtful there was opportunity for these species, except

as larvae or early juveniles, to interact with pupfish. Longfin dace was the
only native fish with potential to have co-occurred with pupfish at

Quitobaquito Spring (Mnckley 1973).
Reasons for Decline

There are many reasons for declines of desert pupfish popul ations. They
include habitat loss (dewatering of springs, some headwaters, and |ower
portions of mjor streans and marshlands), habitat nodification (stream

i npoundnent, channelization, diversion, and regulation of discharge, plus
domestic livestock grazing and other watershed uses such as tinber harvest,
mning, and road construction), pollution, and interactions with non-native
species (competition for food and space, and predation) (Matsui 1981, M nckley
1985, Service 1986, MIler and Fuiman 1987).

Many historic pupfish | ocalities have been dried by groundwater punping
(affecting botﬁ spring and stream discharges), channel erosion or arroyo
formation (resulting In drainage of marshlands, creation of sheer banks, and
loss of lateral habitat), and water inpoundment and diversion (reducing or
elimnating stream flows and natural flow regimes) (Hastings and Turner 1965
Fradkin 1981, Rea 1983, Hendrickson and M nckley 1985). | npoundnent al so
creates upstream habitat unsuitable for pupfish because of increased depth and
whi ch, because of its lentic character, is nmore conducive to occupation by
non-native fishes. Poor grazing practices bK domestic |ivestock may reduce
terrestrial vegetative cover, enhance watershed erosion, exacerbate problens
of arroyo cutting, and increase sedinent |oads and turbidity in receiving
waters. Habitats may be further inpacted by tranpling where cattle feed or
drink in or adjacent to water
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Fi shes now occupying forner desert pupfish habitat include mary non-native
ﬁ/{)em es (see MIler 1961, Mnckley 1973, 1979a and b, Myle 1976, Marsh and

nckl ey 1987). These fishes pose the greatest threat to extant desert pupfish
popul ations (M nckley and Deacon 1968, Deacon and M nckley 1974, Schoenherr
1981 and 1988, Meffe 1985, MIler and Fuiman 1987). Pupfish do not fare well
in the presence of non-native fishes and incursions by exotics have typically
resulted in decline or extirpation of pupfish. Non-native fishes that occupy
habitats also used by pupfish [e.g., acﬁjlt western nosguitofish (Ganbusia
affinis), sailfin nolly (Poecilia latioinna), largenmouth bass (M crooterue
salnoides), and juvenile cichlids (Oreochromis ssp. and Tilapia ssp.)] have
proven nost destructive to popul ations of native species. Primary nmechani sns
of replacement include predation and aggression (nosquitofish and |argenmouth
bass? and behavioral activities that interfere with reproduction (rmollies and
cichlids) (Matsui 1981, Schoenherr 1988).

Interactions with introduced npaguitofish were noted early as contributory to
the decline of pupfish in the salton Sea (Evernmann 1930, Jennings 1985).
Pupfish popul ations declined further when sailfin nolly and African cichlids
became abundant (Schoenherr 1979, 1985, and 1988, Bl ack 1980a and b, Matsui
1981). In the salten Sink, pupfish survive as remmant populations in tribut ar?/
streans, a few shoreline pools, and irrigation drains where actual or potentia
invasion by non-native fishes (i.e., centrarchids, cichlids, ictaluride, and
poeciliids), threaten their survival.

The Quitobaguito pupfish was t hreat ened b?; establ i shment of gol den shi ner

Not emi aonua crvsol eucus) follow ng unauthorized stocking in 1968 or 1969

M nckl ey 1973). FEradication of the shiner and re-establishment of the pupfiah
were costly in time, noney, and effort. In addition, an August 5, 1993,
menor andum from the Superintendent of Organ Pipe National Mnunent notified the
Service that an unconfirmed species of catfish was discovered in Quitobaguito
Spring (witten comunication, H Snith, Ogan Pipe National Mnunent). The
E/{)em men was later identified as a black bullhead (Am eurus melag) (WL.

nckl ey, ASU, pets. comm).

Pupfish popul ations in Mexico have been inpacted by proliferation in recent
years of non-native fishes éMay 1976, McMahon and M| ler 1985, MIler and

Fui ran 1987, Hendrickson and Varel a-Ronero 1989). African cichlids, mosquito-
fish, sailfin nolly, red shiner (cyprinella |utrensis), carp (Cyprinus_cCaroio),
and channel catfish (lLctalurus ounctatus) are now w despread on the Col orado
Ri ver Delta. In Rio Sonoyta, Sonora, former and present pupfish habitats are
variously infested with nosquitofish and bl ack bul | head (Am eurus melas).

Non-native bullfrog (Rana catesbeiana) may al so prove problematic in‘the
managenent of desert pupfish. This species was introduced to California early
in the 1900s (Storrer 1922) and rapidly becane established over a wide
geographic range in the West, where it has extirpated or displaced several
native amphi bians (O arkson and devos 1986). The bullfrog is an opportunistic
omivore with a diet throughout its range that includes fish (Frost 1935, Cohen
and Howard 1958, Brooks 1964, MCoy 1967, Clarkson and deVos 1986). Its
potential for inpact on desert pupfish was denonstrated in an artificial pond
at Arizona State University, where a poPuI ation of desert pupfish nunbering in
the thousands was nearly elinmnated by tewer than 20 adult bullfrogs over a
period of approximately a year. Natural and re-established populations of
desert pupfish may thus be at risk where bullfrogs become established, and
their removal may be required to assure viability of the native fish.

Drift from aerial application of pesticides, in proximty to pupfish

popul ations, has contributed to the decline of i tobaguito pupfish (Kynard
1981, MIler and Fuiman 1987). Aerial pesticide application is a commobn
practice near other natural populations (e.g., R o Sonoyta, Mexico; |ower San
Felipe Creek, California and a small portion of the upper creek) which may be

simlarly inpacted.
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El evated concentrations of nercury have been detected in tissue sanples from a
cichlid fish (Tilapia nossanbica) and Asian clam (Corbicula fluninea) collected
inthe vicinity of the Cerro Prieto geothermal field in Mexico (Gutierrez-
Glindo et al. 1988). Although neasured levels (maximumin fish of 0.14
m'cro%rams per gram dry weight) were below that considered hazardous to human
health, potential acute or chronic effects on aquatic life, including sone
portion of desert pupfish |ife cycle, have not been determ ned.

There is also concern that introduced saltcedar (Jamarisk) adjacent to pupfieh
habitat may cause a lack of water at critical tines (Bolster 1990, R
Branefield pers. comm.). Evapotranspiration by luxuriant growths of this plant
may especially inmpact snaller habitats where water supply Is linited.

[I. RECOVERY
Objective

The objective of this recovery action plan is to describe actions necessary to
elimnate threats to extant popul ations and successfully establish additional
popul ations of desert pupfish in secure habitats w thin probable historic
range. Once these actions are successfully conpleted to fulfill the specific
criteria delineated below, downlisting of the Colorado River subspecies of
desert pupfish (Quorinodon macularius nacularius) from endangered to threatened
status will be considered. Because of insoluble threats and linited habitat,
?el isting of this subspecies is not considered feasible in the foreseeable
uture.

Nei t her down- nor delisting of Quitobaguito pupfish (C. m. eremus) is expected
because of its limted range, continuing threats to its survival, and |ack of
historic range in which the subspecies can be recovered. However, this plan
provi des specific recovery actions determned necessary to ensure survival of

this subspeci es.

Downlisting Criteria

Desert pupfish (Cvorinodon macularius macularius) will be considered for

downl i sting when:

(1) Naturally occurring populations in the United States
and Mexico are secure. These include five
met apopul ations at 12 known | ocati ons:

(a) salton Sink (San Felips Creek/San Sebastian Marsh,
upper Salt Creek, and shoreline pools and irrigation
drai ns of salton Sea, California);

b) Ri o Sonoyta, Sonora;
c) El Doctor (3 localities) and Santa Clara Slough (2
| ocalities), Sonora;
(d) Laguna salada, Baja California; and
(e) Cerro Prieto (2 localities), Baja California, Mexico;

(2) Populations of desert pupfish are re-established and secure
within probable historic range according to specifications
detailed in task 2 of this plan;

(3) A protocol for exchange of genetic material anmong re-
establ i shed populations is devel oped and inplenmented to ensure
mai nt enance of natural levels of allelic genetic diversity; and

(4) Population and genetic nonitoring plans as outlined bel ow

in the stepdown of this plan are devised and inplenented to
routinely assess status of all populations.
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Security is herein defined as formal protection of habitat and water rights by
met hods such as |land and water rights acquisition, |egislation, or managenent
agreement, and maintenance of a genetically pure, self-sustaining, stable or
increasing (viable) population. Until additional infornation becones
available, a viable population (Lacy 1987, Ryman and Utter 1987, soulé 1987,
Tenpleton 1990) will include not fewer than 500 overwintering adults or

exi sting nunbers, whichever is greater, in a normal sex ratio with in-situ
reproduction and recruitment sufficient to maintain that nunber.

In the United States, formal protection of water and land will be considered to
occur when one of the following criteria is net.

(1) Water rights and habitat associated with each naturally occurring
popul ation are in the legal possession of an agency, or organiza-
tion, or entity whose goals Include protection and recovery of
endangered species, which possess adequate statutory authority to
protect those popul ations against other land and water uses which
may adversely affect desert pupfish, which has adequate regulations
in place to enforce such authority, and which has denonstrated over
a period of not less than 10 years adequate capability to protect
and manage a viabl e popul ation of desert pupfish.

(2) A legally-binding, |ong-term(>25 years) agreenent is in place
between the land and water rights owner(s) and an agency,
organi zation, or entity such as described above, which provides
sufficient |egal ri%hts to the agency or organization to nanage a
vi abl e popul ati on of desert pupfish. The efficacy of this
agreenent should be denonstrated over a period greater than (if not
equal to) 10 years.

In Mexico, formal protection of land and water will be considered to occur when
security conparable to that defined for the United States is achieved.

Local |y adjacent desert pupfish popul ations are considered separate only if a
discrete catastrophic event (e.g., invasion by exotic fishes, habitat
destruction, etc.) is likely to inpact only one population. Unless
denmonstrated otherwi se on a case-by-case basis, the presence of non-native
fishes is considered a threat to desert pupfish population viability.

Once this plan is finalized and approved, downlisting of ¢. m. macularius is
expected to take 15 years. Total recovery (delisting) is not expected in the
foreseeable future.

Narrative Qutline for Recovery Actions Addressing Threats

Factors consi dered above continue to threaten existence of desert pupfish

popul ations. Increasing human popul ations continue to deplete available water
resources and inpact habitats used by desert pupfish. Although major water
devel opment projects in the United States have largely been conpleted,

i npoundment, stream diversion and groundwater punpi n% can be expected to
continue and increase in the foreseeable future, both in this country and in
Mexico. Habitat alteration and loss resulting from past |and managenent
practices continue to occur as damaged watersheds struggle to stabilize.

Ongoi ng dispersed land uses will continue to disrupt that stabilization process
with potential adverse effects on aquatic ecosystens. Localized agriculture,
mning, recreation, and other activities will thus continue to threaten

i ndi vidual desert pupfish popul ations. \Water pollution resulting fromdrift of
agricultural pesticides may i npact populations in both countries as agricultural
devel opnment expands in Mexico and portions of California. Finally, non-native
organi sms constitute continuing threats to desert pupfish popul ations throughout
their range because introduced species may have the capability to extirpate
pupfiah and may al so be inpractical to eradicate or control.
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Desert pupfish recovery will require efforts of private and governnent
agencies and organizations in Arizona, California, Sonora, and Baja
California. These include, but are not linited to, the Service Regions 1 and
2, Forest Servi ce Region 3, NPS, Bureau of Land Managenent (BLM, Centro
Ecolégico de Sonora (CES) , Secretaria de Agricultura Y Recursos Hidréulicas
(SARH) , Secretaria de Desarrollo Social (SEDESCL), AGFD, CADFG Arizona State
Land Department, California State Lands Commission, National Audubon Society,
and The Nature Conservancy (TNC). Recovery efforts will be effected by
subsets of the above participants, as dictated by political boundaries and
management authority. The program herein addresses threats to the species and
recovery tasks that are necessary to recover the Colorado River form of the
desert pupfish throughout its native range, and maintain Quitobaguito and Rio
Sonoyta forns. Management plans devel oped subsequent to this plan will detail
actions specific to each state or popul ation.

Recovery actions in the United States e%hasi ze relatively small habitats and
establ i shnent of refugi um popul ations, ereas those in Mexico will be nost
concerned with protecting nmarshlands and |arger areas opcuPi ed by desert .
pupfish and other native species. However, successful inplenmentation of this
recovery plan in both countries is required for recovery of the species.

Progress toward recovery of the desert pupfish has been initiated by nunerous
agenci es and organizations. For exanple, nanagement plans, prograns, or
activities that include desert pupfish or target specific popul ations have
been prepared or undertaken b&/ AGFD, Arizona State Lands Departnent,
California Departnent of Parks and Recreation, caprs, California State Lands
Conmi ssi on, S, The Living Desert, TNC, BLM service, NPS, and ot hers.

Several managenent plans devel oped for specific populations identify tasks
necessary for their security. Full inplementation of tasks described in these
ﬁnd additional plans is necessary to acconplish downlisting criteria defined
ere.

A hierarchical approach to re-establishnent is devel oped for desert pupfish
(task 2, below). The need to maintain the integrity of discrete,

natural | y-occurring stocks while also recognizing a requirement for exchange
of genetic material is vital for recovery. This hierarchical approach
acconmodat es gl) protection of naturally occurring popul ations, (2)

replication of each distinct naturally occurring population with
re-established populations in the best available sites, (3) opportunity to
conduct genetic exchange within re-established populations, and (4)

flexibility in protection of the desert pupfish by maxim zing recovery success
potential while nmininizing probability of catastrophic population |oss through
tiered population nanagenent.

Because extant wi |l d popul ati ons of desert pupfish are the nost val uabl e

remai ning reservoir of original genetic material, their security is the most
important consideration. From these, a second tier of populations wll be
established in the wild in the best available natural habitats, and among
whi ch individuals can be exchanged to maintain genetic variability. A third
tier of populations would be established in natural or "quasi-natural"
refugia. Wile these third tier habitats mght be considered inferior or
marginal relative to tier-two habitats, they nust nonetheless be suitable for
| ong-term mai ntenance of desert pupfish. Genetic exchange should occur both
anong third-tier popul ations and from second- to third-tier populations but
not the reverse (see task 2, below). As new information beconmes avail able,
specific exchange protocols will be developed and inplemented to enable desert
pupfish evolution to occur as naturally as possible.
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TASK 1. PROTECT NATURAL POPULATI ONS OF DESERT PUPFISH
1.1 ldentify Land Oanership of Extant Popul ations and Natural Habitats

Natural ly occurring, wild popul ati ons of desert pupfish persist at
Quitobaquito Springs, Arizona; two Salton Sink localities (plus shoreline
pools and irrigation drains) in California; several localities in R o Sonoyta,
Sonora; and the Colorado River Delta, Sonora and Baja California. Specific
private and U S. or Mexican local, State, or Federal |andowners nust be
accurately identified for all extant pupfish popul ations. The popul ation at
Quitobaquito Spring lies entirely within boundaries of Organ Pipe Cactus

Nati onal Monunent and is thus under control of the U S. Governnent. Land
within and adjacent to pupfish habitats in California is in a nosaic of
private and Federal ownerships. Mexican pupfish habitats are primarily in
State or private ownership. Mst of the property along Rio Sonoyta and | ower
Col orado River Delta is under |ocal ejido ownership, while pupfiah habitat at
Cerro Prieto is privately controlled.

1.2 Acquire Habitats Cccupied by Natural Popul ations
of Desert Pupfish.

Desert pupfish and their habitats cannot be protected until |and and water
rights ownerships are in the hands of entities that will ensure protection of
the species and its environs. Special consideration nust be paid to

acqui sition of properties or legal agreements in Sonora and Baja California,
Mexi co, where substantial pupfish habitat remains unprotected. Appropriate
mechani sms must be used to acquire any lands in private ownership where such
protection is not expected to be forthcoming. Mbst pupfish habitats in the
United States are already under Federal ownership, or ownership by private
parties whose conservation goals include perpetuation of desert pupfish.
However, these popul ations and their habitats are not necessarily secure.

Assurance of an adequate water suPpIy through tine nmust be acconplished on a
case-by-case basis. The source of water (e.g., aquifer, local watershed,
stream channel, etc.) nust first be specifically and accurateIK det er m ned.

In instances where water managenment adversely affects pupfish habitat %e.g.,
groundwater mining resulting in water |evel reduction) appropriate mechani sns
must curtail the offending water use. Were long-termi nPacts t 0 pupfish
habitat can be predicted, a plan nust be prepared and inplemented to ensure an
adequate water supply. This could be acconplished by a variety of mechanisns,
including water rights acquisition, |egal protection of instream flows, |and
and water use agreenents, and inmproved water and/or |and-use practices.
Specific mechanisnms will be deternmined on a case-by-case basis for each

habi t at .
1.3 Secure Natural Populations and Their Habitats.

Once land and water ownership or nanagenment title has been acquired, several
tasks must be acconplished before desert pupfiah in any particular habitat can
be considered secure. These include promulgation of regulations which wll
provide sufficient long-term protection and managenent %e.g., specific
designation as Areas of Critical Environnental Concern, Research Natural
Areas, etc.), assurance of water of sufficient quantity and quality,
protection against habitat degradation, control or renoval of deleterious
non-native animals and vegetation (if present), prevention of invasion by
non-native fishes, and nodification of |and managenent practices del eterlously
affecting aquatic habitats. Inplenentation of specific tasks required to
achieve population and habitat security nust be directed by individual
managenent plans for each site.

I mpacts of activities such as |ivestock grazing or watering, mning, tinber
harvest, phreatophyte control, recreation, agricultural or residential
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devel opment, etc., must also be deternmined for each pupfish habitat.
Appropriate managenent plans nust be formulated for each site or group of
sites and inplenented to reduce or elinmnate inpacts so populations are
secure. Populations will be considered secure only when the plan is in force
and being inplemented properly. The goal is to ensure adequate water and
habitat to secure pupfish popul ations neeting criteria specified above.

Unl ess information becones available to the contrary, desert pupfish

popul ati ons cannot be considered secure in habitats occupied by non-native
fishes. Thus, habitats present Idy occupi ed by desert pupfish and detrinental
non-native fishes must be considered, on a case-by-case basis, for reclanation
to renove the non- native&s). Habitats in need of renovation should be ranked
in consideration of the following criteria:

(a) Natural populations should be considered the first priority for recovery
(as opposed to re-established popul ations),

(b) ;mrrl]adl acy of the threat of extirpation due to presence of non-native
i shes,

(c) Status of populations of the same genetic conposition,

(d) Ease of reclamation,

(e) Probability of success,

(£) Security against re-infestation by non-native fishes, and

(g) other general and site-specific factors

Each operation nust be supported by the Service, responsible resource
agency(ies), the Desert Fishes Recovery Team and other affected parties.
Each operation should be supported by sufficient personnel, equipnent,
funding, and expertise to maxinize chances for success. | nadequat e pl anni ng,
insufficient support, and lack of follow through are major contributors to
past reclamation failures (see, e.g., Marsh and M nckley 1990), and those
proj Iecgls wi t hout such support must not be initiated until adequate support is
avai | abl e.

Securing desert pupfish popul ations also requires protecting the habitat

agai nst contanination/re-contanmination by non-native fishes. Such assurance
must be acconplished on a case-by-case basis, depending upon the specific
characteristics of each habitat. Provisions night include construction of
barriers to preclude natural invasion from confluent waters, removal of

of fending fishes from confluent or potentially confluent habitats ﬂ)e. g.,
livestock watering tanks), inposition of regulations |ocally prohibiting
possession of non-native fishes, and nodifying habitat to exclude non-natives.
VWere habitat reclamation is required, it 1s Inperative to ensure against
reinvasion by non-native fishes before renovation is conducted. Public
education about desert pupfish and its plight have obvious benefits.

Non-native bullfrogs may al so prove problematic in the managenent of desert
pupfish. The diet of bullfrogs includes fish, and its potential inpact on
pupfish has been documented. Both natural and re-established populations of
desert pupfish may thus be at risk where bullfrogs becone established.
Con.trolf.orhrermval of bullfrogs may be required to assure viability of the
native fish.

In addition to threats from non-native species, the desert pupfish al so faces
threats to genetic integrity from contam nation by other species or subspecies
of pupfish stocked outside of their historic range. Popul ations of
uestionable genetic purity may be present in Arizona in Bog Hole Tank
?Coronado National Forest, Santa cruz County), Finley Tank (Audubon Society
Research Ranch near Elgin, Santa Cruz Oountye, Arizona- Sonora Desert Miseum
(Tucson, Pima County%, and Tohono Chul Park (Tucson). These popul ations are
istoric range of the s(i)eci es and threaten recovery of

all outside of the
be renovated to renopve the

downst ream popul ations.  These sites shoul
exi sting popul ations.
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Qther habitat nmanagement activities may also be required and nust be
considered on a case-by-case basis. For exanple, aquatic and/or
terrestrial vegetation control nay be required to nmaintain suitable desert

pupfish habitat.

A key feature of desert pupfish conservation in Mexico (CES 1990) is the
acqui sition and expansion of J)resently-protected areas to include inportant
habitats along Rio Sonoyta and the lower Colorado River Delta. The Reserva
del |a Biosfera El Pinacate (Pinacate Reserve) could be expanded to
incorporate pupfish habitats in Rio Sonoyta. Sinmilar opportunities exist for
protection o? desert pupfish and their habitats in the | ower Col orado River
Delta, where a natural area is protected for conservation of totoaba

[Cynoscion macdonaldi (Perciformes: Sciaenidae)].
TASK 2. RE-ESTABLI SH DESERT pUPFISH POPULATI ONS

This plan incorporates a 3-tier plan for protection, re-establishnent, and
recovery of desert pupfish. Extant natural populations will be designated
tier 1, which represent the original genotypes, are recognized as the nost
valuable resource, and wll receive the highest level of protection.

Popul ations designated tier 2 are replicates of remaining, naturally occurring
stocks. Tier 2 will be conposed of re-established populations in the nost
natural (i.e., historic conditi on{) identifiable habitats wthin probable
historic range. Preference will be given to those habitats which are nost
likely to persist in perpetuity without human intervention. If sufficient
sites maetin% that criteria are not available, then tier 2 populations wll be
placed into habitats which are expected to require the [east human
Intervention for maintenance.

A second suite of re-established populations (tier 3) will be in the
most-natural habitats remaining after fulfillnent of tier 2 requirements (see

below). Habitat availability may make it necessary to establish sone or all
tier 3 populations in "quasi-natural™ (i.e., human-nodified to intate .
historic conditions) sites. [Individual tier 3 populations may be |ost during

the course of recovery managenment, but the total number specified below is to
be nmaintained continuously. Tier 3 populations will theoretically function to
Oﬁtl m ze the bal ance between in- and outbreeding depression. Practically,
they insure against loss of existing genetic variation and provide a source of
future managenent opportunities.

CGenetic exchange is to be accommodated between tier 2 popul ations derived from
a single natural (tier 1?] source, fromtier 2 source populations to their tier
3 derivatives (but not the reverse), and between tier 3 populations derived
froma single tier 2 source (but not between tier 3 populations from different
sources). Continued cooperation with Mexico should allow future acquisition
of desert pupfish broodstock. Addition of individuals from existing natural
popul ati ons fCi enega de Santa Clara, El Doctor) wll alleviate problens
associated with in- and outbreeding depression which may occur in refugia

popul ati ons.

Re- est abl i shed populations in Arizona will be located in the lower and mddle
G¢ila (including the Hassayanpa and Agua Fria), San Pedro, Santa cruz, and Salt
éincl udi ng Ver %) river drainages. Suitable sites in Mexican portions of the
anta Cruz and San Pedro river drainages should also be considered. Specific
sites nust be determined by appropriate participating entities, consistent
with criteria for potential success of transplanted desert pupfish popul ations
detail ed bel ow.

Popul ations of Qvprinodon macularius macularius are to be re-established
according to specifications presented in Table 3.
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Tabl (la 3. Re-establishnent specifications for Cyprinodon nmcularius macuflarius
popul ations.

Natural Popul ations Re-establ1shed Populations
Area Tier 1 Tier 2 Tier 3
Arizona 0 10 45
California 3 9 (3 reps. of 27 (9 reps. of
each natural) each natural)
Col orado Delta 3 9 (3 reps. of 27 (9 reps. of
each natural) each natural)
Ri o Sonoyta 1 --- 3 of either tier 2 or 3 ---

Speci fications:

Tier 2 populations will receive a high degree of protection and will be

| ong-term popul ations. A tier 2 population will be considered to be
successfully established and count toward recovery if it has survived for 10
ears and has required enly minor nanagenent to persist. Mnor nanagement may

I ncl ude:

habi t at -

1) ninor vegetation renova

2) fencing

3 drawi ng off excess water for wildlife and |ivestock
ponul atlons-

4) population nonitoring .
g managenent for other native species
5 pupfish transfers for genetic maintenance

Mpj or management actions which would preclude a population from being
consi dered successful would include

habi t at -
1) new or nodified water supply
2) dredging

3 maj or vegetation renova
4 habi t at (re)construction
5? exotic fish introduction or contro
ponul at f ons-
1) restocking pupfish
2) suppl emental stockings of pupfish (for
reasons other than genetic protocol)

Tier 3 popul ati ons nay experience Igj Or management activities. Mnagenent
will not preclude counting populations as contributing towards recovery. The
specified total nunber of populations must be achieved and continuously

mai ntai ned for 10 years.
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Prelimnary site deternination should be based upon potential habitat
suitability for long-term success of a population. Provision of security
regarding |and ownership, water supply, anti-degradation, and non-native
fishes should be addressed secondarily as necessary. The San Pedro River (BLM
Ri parian National Conservation Area, Cochise County, Arizona) should be
considered a priority re-establishnent site [as already recomrended by

M nckl ey (1987) for desert pupfish plus other extirPat ed native fishes],
because it has high potential and is the type locality for the species. A

t horough survey of the upper San Pedro River system Mexico, should be
conducted to determine whether or not a native |lineage of desert pupfish
remains in that system If discovered, the population would be the preferred
source for downstream re-establishment in the San Pedro river system Qher
priority sites should be deternmined after assessment of potential |ocalities
in Arizona, California, and Mexi co.

To the extent practicable, efforts should be made to re-establish pupfish into
a diversity of habitat types reflective of those occupied historically (e.qg.,
spring, cienaga-narshland, stream and river margin). Pupfish stocks wthin
each region (Rio Sonoyta, Colorado River Delta, salton Sea) should be
distributed anong habitat types, rather than concentrating stocks into a
single habitat type.

More than 100 transfers of the Col orado River subspecies of desert pupfish
have occurred in Arizona, California, Mxico, and el sewhere, and Quitobaguito
pupfish has been stocked or transferred to nearly 30 other |ocales (Bagley et
al. 1991, Brown and Abarca 1992, AGFD files). t hough many stockings have
failed, at |east 30 non-aquarium popul ati ons of desert pupfish remmin
(including several of questionable purity, which nust be destroyed). O 20
popul ati ons whose failure was documented 1n 1989, 8 were due to habitat
desiccation, 2 were destroyed by invading exotic fishes, 1 was renovated, and
9 failed for unknown reasons (AGFD files). Although desert pupfish are
remarkably tolerant of harsh environnental conditions, there appear to be
unknown habitat characteristics that negatively influence pupfish survival.
Compari sons ambng and between habitats that failed for unknown reasons and
those remaining could provide valuable information and guidance in selecting
transplant sites with the highest probability for long-term success. Any such
assessment nust be acconpanied by careful study of habitats occupied by
natural desert pupfish popul ations. These data should provide a nore conplete
under st andi ng ofp specific criteria necessary for perpetuation of the species

(see task 6, below).

This plan recogni zes that an adequate number of unaltered, natural habitats
suitable for rrestabl i shment of desert pupfish popul ations nmay not exist. In
such case, re-construction of suitable habitat neeting necessary criteria
shoutl)ld ?]odused to assure that the target nunber of populations are

est abl i shed.

TASK 3. ESTABLI SH A REFUGIUM POPULATI ON OF QUI TOBAQUI TG PUPFISH

At |east one secure Popul ation of the Quitobaguito form nust be established in
a refugium This refugium should be located In the vicinity of the species
natural range (i.e., Organ Pipe Cactus National Mnunment) to mninize
potential for accidental or unintentional contamnation of Popul ations of

ot her subspecies. The habitat nust be spatially separated from Quitobaguito
Spring such that any natural or human-induced catastrophe would be unlikely to
i mpact both popul ations. Transplant stocks nust be obtained directly from
Quitobaguito Spring and conprised of not fewer than 500 fish with an

approxi mate 1:1 sex ratio. As with transplant popul ations of the Col orado
River form this refugium population nmust be self-sustaining within a natural
or quasi-natural habitat and capable of persistence without human

i nterventi on.
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An eval uation of previous transplant success attenpts should also be made to
gui de selection of the refugiumsite.

TASK 4. DEVELOP PROTOCCOLS FOR EXCHANGE COF GENETI C MATERI AL AMONG DESERT
PUPFISH POPULATI ONS

Recent research has denonstrated that several refugi um popul ations of desert
pupfish differ little fromtheir parental natural Bopul ations (Turner 1984),
suggesting that transplanted population5 can be a biologically valid conponent
of management and conservation. However, other studies with captive

poPuI ations of closely related species indicated there is |loss of sone rare
alleles found in natural popul ations (EBdds and Echelle 1989). This indicates
that maintaining the genetic integrity of transplanted rpopul ations requires
?ggf)rence to specific managenent recomendation5 (see also Echelle 1988 and

Initial studies by Turner (1983) conpared sanples from pupfish popul ations at
six localities and detected allozyne differences among stocks from Salton Sea,
Cienega de Santa Clara, and Quitobaquito Spring. The overall |evel of
differentiation was low and in the range of wthin-population conparisons in
other teleosts. These data must be expanded to include populations from R o
Sonoyta, additional localities on the |ower Colorado River Delta, and

i ndi vidual populations in California and include analysis of mtochondrial
DNA.  Resultant information nust be used to determine |evel5 of
differentiation among all known natural populations of desert pupfish and

gui de devel opnent of a protocol for exchange of genetic material anong
re-established populations. Applicable recommendations to establish such a
protocol have been suggested (Echelle 1988 and 1991, Edds and Echelle 1989 and

references therein).

Devel opnent of this protocol wll involve using quantitative nodelling
techniques to determne the frequency and nunber of individuals to be
exchanged between populations and to ensure that each desert pupfish stock
maintains its genetic integrity. This integrity should be maintained so the
popul ations' genetic diversity is allowed to follow a natural, independent
evol utionary path. Some genetic changes nmay have already occurred in desert
pupfish as a result of human induced or other factors.

TASK 5. MONITOR AW MAI NTAIN NATURAL, RE-ESTABLISHED, AND REFUG UM POPULATI ONS

Two level5 of population nmonitoring are necessary to assess popul ation status,
detect trends, and evaluate success of desert pupfish recovery. The first is
twi ce-annual assessnent of population and habitat condition, and the second is
periodic (5-year interval) exam nation of population genetics. Mnitoring
schedul es may be nodified after popul ati ons have established and their
security is assured.

Popul ati on nonitoring shoul d be conducted before spawni ng commences in spring
and again in late summer-early autum. Al populations, natural,
re-established, and refugium nust be examined. The spring sanpling would
provide an index of adult abundance after over-winter nortality, and the late
summer -autum sanpling would allow assessnment of reproductive success and
probable recruitnent. As practicable, all populations should be nonitored
within the same general tinefrane so that seasonal effects on popul ation
dynamics do not confound interpretation of data. Qualitative estimates of
adult numbers may be acconplished by either surface or underwater inspection.
\Where circunstances warrant $e.g., spatially large or conplex habitats where
conpetent visual estimates of popul ation size are not possible) population
estimates by quantitative methods such as mark-recapture may be necessary.
Monitoring protocols should be standardized (e.g., nethods, equipnment, length
of sanpling, number of observers, etc.) within, and to the extent practicable,

anmong sites.
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Habi tat assessnents and popul ation estinates should be conducted
coincidentally, under site-specific protocols mutually established by the
Service and other r95ﬁonsible managenment agencies. Methods must be sufficient
to detect changes in habitat quality and the status of native and non-native
fishes. Requisite data may vary anong locales but will include |ocation

techni que, tenperature, water depth, clarity, flow, surface area, diversity
and abundance of aquatic vascular pl ants and al gae, weather, and condition of
banks, substrate, and riparian areas. Representative habitat conditions at
each site should be photo-documented at fixed locations. Changes in habitat
other than those reliably ascribed to seasonal variation nust be assessed for
potential inpact to resident pupfish. Data acquired during routine nonitoring
will be integrated with studies to deternine factors affecting persistence of
desert pupfieh populations (Task 6). Al data collected during population and
habitat nonitoring will be subnitted to a Service designated, centra
repository/clearing house for distribution and permanent archiving

Genetic nonitoring of popul ations shoul d be acconplished at S-year intervals
using fish collected during popul ation/habitat assessments. Screening of the
appropriate nunber of diagnostic loci should be perforned to deternine the
rate and nature of change in genetic conposition, if any, and to provide
additional nodelling data as necessary. Sanples of approxinately 50 pupfish
(25 males and 25 femmles) should be collected fron1eacﬁ popul ation, fully and
accurately labeled, fresh-frozen, and stored in a supercold freezer unti

anal yzed. Substantial short-term changes would not nornally be expected to
occur within natural populations, and [ack of change can be interpreted as
indication that populations are geneticalty stable. \Where changes occur,
their inplications nust be expediently and thoroughly assessed by qualified
persons so that necessary adjustments to recovery protocols can be planned and
implemented. It is anticipated that this recoveryplan will undergo revision
as new information becones avail abl e

TASK 6. DETERM NE FACTCORS AFFECTING PCPULATI ON PERSI STENCE

Many attenpts to prevent the demise and to establish new desert pupfish

popul ations have failed. Although factors such as habitat size and stability,
water quality, mininmm population size, and non-native species have been
suggested as being inportant influences, there has been little attention given
to quantifying causal relationships and designing prograns to maintain
popul ati ons and maximize popul ati on establishment success. Success rates may
be inmproved by quantifying habitat and life history characteristics and
applying basic principles of conservation biology. Wth this infornmation,

popul ations may be established and managed by incorporating a thorough
understanding of population and genetic denographics and habitat requirenents
into consideration of requirenments to secure populations. The research
efforts described in this section are considered valuable adjuncts but
secondary in inplenentation priority to recovery tasks 1-5 above. Information
derived from this research is nonethel ess expected to prove essential to
desert pupfish recovery.

Life history and habitat preference information is required also to establish
criteria for selecting refugia on merits of their ability to provide

popul ation security. An understanding of life history and habitat preference
Is required to deternmine the viability and status of native populations, to
develop delisting criteria, and rehabilitate habitats so they may be better
suited to desert pupfish than to non-natives.

6.1 Develop Habitat Criteria
The size of desert pupfish popul ations is influenced by habitat size and
quality. Habitat preference and additional physico-chenical tolerance

information is required to determne size and 3uality of habitat necessary to
support secure popul ations, both in natural and re-establishment sites
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Habitat paranmeters that may be important include water depth, water quality
and quantity, annual terrﬁerature regime, substrate, cover, aquatic vegetation,
and current velocity. These studies need to exami ne requirenents for
reproduction, juvenile rearing, and feeding. Habitat preferenda of common
non-native species occurring In desert pupfish habitats nust also be
determned. This may in the future make it possible to create habitat
suitable for pupfish but poorly suited to occupation by introduced species.
Being able to manage habitats in this nanner should decrease the incidence of
non-native species beconing established in desert pupfish habitats.

6.2 Determine Biological Criteria

The influences that habitat quality and biological factors have on popul ation
size and persistence are difficult to segregate because population viability
is a function of interactions between abiotic and biotic factors. It is
important that such factors be exanined to identify tasks for quantification
of m ni mum vi abl e popul ati on size, description of a biologically secure

popul ation, and preparation of delisting criteria.

Control of non-native aquatic species is a primary requirenment for recovery of
the desert pupfish throughout its range. This control wll be difficult
because non-native species are wi despread and persist in a wide variety of
environnents; they wll be difficult to elimnate from desert pupfish
habitats. Quantification of the effects of these species on desert pupfieh
will provide information that will assist in nanaging native and refugium
habitats se the influence of these species on desert pupfish i s nininized or

el i m nat ed.

In order to deternine the effects of non-native species on desert pupfish, it
is necessary to understand the life history and habitat requirements of all
species in the assenblage. Once understood, it will be possible to deternine
areas of niche overlap and segregation and identify which non-native species

i npact desert pupfish. |Integration of these data and know edge of habitat
preferenda for desert pupfish will permt inplementation of nanagenment actions
to enhance pupfish but discourage or elimnate non-native species.

6.3 Acquire Desert Ppupfish Life History Infornation

Detailed life history information is required to determne characteristics of
desert pupfish popul ation dynamics. It is inportant that paraneters such as
the nmean and variance of population increase, effective population size etc.,
required to develop life tables be determined. These studies must also
evaluate the effects of denographic, genetic, environnental, and catastrophic
events to determine the probability of extinction within, for exanple, the
next century and mllennium This will pernmit quantification of requirenents
to maintain viable populations in small habitats that may be influenced by
factors such as catastrophic events and introductions of non-native species.

TASK 7. | NFORVATI ON AND EDUCATI ON

An information and education programis needed to inform the public, resource
managers, and others of the desert pupfish and its plight. This program could
include videotape and slide presentations, brochures and panphlets, semnars,
trai ning sessions, and other information-exchange neetings; these should be
avaiIabPe in both English and Spanish.

The purpose of education is two-fold. First, it provides an opportunity for
the general public to become aware of and informed about, the pupfish and its
plight, and about the ecosystemlevel inplications of species extinction.
Strong support for rare spécies conservation can be derived from a

knowl edgeabl e public. For exanple, a multi-nmedia canmpaign |aunched in behalf

of the Devils Hol e pupfish (Cyprinodon diabolis) not only benefitted this
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imperiled species but also had profound influence on passage of the Endangered
Species Act (Deacon and Wl liams 1991). A public constituency who understands
and appreciates that perpetuation of endangered species requires protection of
envi ronments upon which the species depend for survival, and upon which people
ultimately depend, is an invaluable ally for recovery.

Second, there are individuals within the resource management community who
require training in endangered species conservation and in their |ega
obligations under the Endangered Species Act. These individuals nay represent
any level of several involved State or Federal agencies, (PI us the acadenic and
private sectors. Needs of these individuals should be addressed through

wor kshops, training seminars, and participation in public information and

education prograns.
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Glossary O Ter nmi nol ogy

CAPTIVE -- popul ations outside of historic range and/or in aguuia, pools,
ﬁogds or chanbers, where water nust be supplied to historically unwatered
abitats.

CIENEGA -- nid-elevation (1,000 2,000 my wetlands characterized by permanently
Saturated, highly organic, reducing soils, and a depauperate flora dom nated
by | ow sedges highly adapted to such soils (Hendrickson and M nckley 1985).

EJIDO -- communal farm
LENTIC -- relating to still waters, as in ponds.
NATIVE -- a species within its historic range.

NATURAL -- relatively free of human or human-induced inpact; in a condition
approxi mating that which existed prior to manipulation by technol ogi ¢ humans.

NATURAL PCOPULATIONS -- those remaining popul ations occupying historic habitats
and which were not known to have been placed in those habitats by hunans.

NON- NATI VE (EXOTIC) -- species introduced outside their native range.
PANM XI A -- random mating within a breeding popul ation.

QUASI - NATURAL -- constructed or nodified for the specific purpose of initating
a natural habitat.

HE- ESTABLI SHED -- reintroduced popul ations, within historic range, where
docunentation of earlier presence at that specific site may not exist.

SECURE -- protected from human or hunan-induced inpacts; further defined for
desert pupfish as formal protection of habitat and water rights by methods
such as land and water rights acquisition, legislation, or management
agreenent, and mai ntenance of a genetically pure viable popul ation.

TELECSTS -- any group of fishes with a bony rather than a cartilagi nous
skel et on.

VI ABLE POPULATION -- capable of maintaining itself over the long term wthout
human mani pul ation; in the case of desert pupfish, until additional

informati on becomes available a viable population will include not fewer than
500 over-wintering adults, or existing nunbers, whichever is greater, in a
normal sex ratio and with in-situ reproduction and recruitment sufficient to
mai ntai n that nunber.
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111.  IMPLEMENTATION SCHEDULE

COST
RESPONSIBLE PARTY ESTIMATES;
TASK _ ($000’S)
PRI- TASK TASK DURA-
ORITY DESCRIPTION TION SERVICE | I COMMENTS
¥ ¥ OTHER FY FY FY FY FY
PROG. 1997 1998
1 1.1 | 1dentify ownership of 1 2’1 ES,RE 1.1 0 0 0 0
natural habitats AGFD 1 0
CADFG 1 8 0 8 8
CES 1 0 0
BLM 1 0 8 3 D
1 1.2 | Acquire natural habitats 15 2,1 ES,RE,RW 1,202 | 1,252 | 1,252 | 1,2,2 | 0,1,1
AGFD 5 5 5 5 3
CADFG 0 Not including
CES . + + + + acquisition costs
BLM ] 10 5 5 5
TNC 0 0 5 0 0
1 1.3 | Secure natural 15 2,1 ES,RW,LE 1,0,0 | 2,251 | 2,2,1 1 1
populations and habitats AGFD 1 5 5 5 5
CADFG 1 5 5 5
CES + + + + +
BLM 1 5 5 0 5
NPS 1 5 0 5 0
1 4.0 Genetic exchange 5 2’1 ES 10 12 10 10 1;)
protocol BBEBG 5 5 5 5 §
CES + + * ° =
1 5.0 | Monitor and msintain on- 2’1 ES 8 23 8 10 10
populations going AGFD B B B
CADFG ek [ 0 0 L 1
CES
BLM
NPS
FS
2 2.0 Re-establish populations 15 2' 1 ES,FR p 0 20 20 20 20
CADFG W >
CES
BLM
TNC
NPS
- B =,
* - Laad region

**% - Due to undetermined ownership of potential re-establishment sites, costs cannot be assigned.
+ = Due to economic differences and administrative re-configuration of respective Mexican agencies,
we are unable to provide estimates for Mexico"s responsibility.




IMPLEMENTATION  SCHEDULE

COST
RESPONSIBLE PARTY ESTIMATES
TASK ($000’S)
PRI- TASK TASK DURA-
ORITY DESCRIPTION TION SERVICE COMMENTS
# # OTHER FY FY FY FY FY
(YRS) REG. PROG. 1993 1994 1995 1996 1997
S S T ————— e S S BT DRI S SO T D e ——
2 3.0 Establish Quitobequito 15 2" ES 2 2 1 1 1
refugia AGFD 2 2 1 1 1
NPS 6 6 3 3 3
2 6.1 Develop habitat criteria 2'1 5 5 5 1
5 ES AGFD ] 4 4 4 0
0 4 4 4 0
CADFG + + + + +
CES 0 4 4 4
BLM 0 1 2 2 8
FS
2 6.2 Determine biological 5 2’1 ES 5 5 5 H 5
criteria AGFD 5 5 5 5 5
5 5 5 5 5
CADFG + + + +
CES 3 5 5 5 5
BLM
3 6.3 | Acquire life history 15 21 ES 0 2 2 2 2
information ' AGFD 2 5 5 5 5
2 5 5 5 5
CADFG + + + + +
CES 2 S 5 5 5
BLM
3 7.0 Information and on- 2' 1 ES 0 0 1 1 1
education going PAO 2 1 1 1 1
AGFD 1 1 1 1 1
1 1 1 1 1
CADFG + + + + +
CES 1 1 1 1 1
BLM 1 1 1 1 1
FS 1 1 1 1 1
NPS
— -
TOTAL 122 184 161 154

* - Lead region
+ - Due to economic differences and administrative re-configuration of respective Mexican agencies,
we are unable to provide estimates for Mexico™s responsibility.
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Definitions and Acronyns

Prillorities in colum one of the following inplenentation schedule are assigned as
follows:

1. Priority 1 - An action that must be taken to prevent
extinction or to prevent the species from declining
irreversibly in the foreseeable future.

2. Priority 2 - An action that nust be taken to prevent a
significant decline in species popul ation/habit at

quality or some other significant negative inpact short
of extinction.

3. Priority 3 = AIll other actions necessary to neet the
recovery objective.

Kev t0 Acronyms used in Implementation Schedule

AGFD - Arizona Gane and Fish Departnent
BLM - Bureau of Land Management
CADFG -~ California Departnent of Fish and Gane
CES - Centro Ecolégico de Sonora
FS = Forest Service
NPS - National Park Service
TNC - The Nature Conservancy

FR - Fisheries Resources
ES - Ecol ogi cal Services
LE - Law Enf or cement

PAO - Public Affairs Ofice

RE - Realty . .
RW - Refuges and Wldlife
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APPENDI X.
arrangemant
and (3) year.

for specimen verification,
i ncluded for conpl eteness.

and Wldlife Service National
St at e university, Tenpe,

= U S. Bureau of Land Mnagenent;

Known transpl antations of desert
by (1) subspecies, (2)
Distributions to nuseuns,
curation,

reci pi ent .
5, |aboratories,
bi ocheni cal

Fi sh Hat chery,

pupfish,

Dext er,

Cvprindon nacul ari ue;
State (AZ, CA, Sonora,
and ot her
or genetic studies,
Abbreviations as follows: Dexter NFH = U.S. Fish

New Mexi co; ASU = Arizona
Arizona; AGFD = Arizona Gane and Fish Departnent;
CADFG = California Department of .
to establish

destinations

Gane; reintro = reintroduction within historic range in attenpt to i
new popul ations, towards species recovery, or to repopulate follow ng habitat
renovation; intro = stocking outside ofnative range. | nformation conplied
June 1991; updated with AGFD information June 1992 and CADFG 1993.)
Desert (lower Colorado River) pupfish, rindon m lari
o . . Pur pose/
Oigin Destination Date status Authority(ies)
ARI ZONA

Mexi co, Sonor a, AZ, Maricopa Co, 1976 broodstock M nckley &
Santa Cara private pond, ext ant Brooks 1985
Sl ough
Santa C ara AZ, Maricopa Co, 1976 refugium AGFD files
Sl ough ASU pond, Tenpe extirpated
AZ, Maricopa Co, AZ, Pinal Co, 1977 broodstock M nckley &
private pond, Bogce Thonpson extirpated Brooks 1985;
Tenpe Arboretum pond
(WL. M nckl ey)
Bogce Thonpson AZ, Maricopa Co, 1977 broodst ock AGFD files
Ar bor et um pond AGFD ponds, extirpated

Phoeni x
Bogce Thompson AZ, Maricopa Co, 1977 reintro M nckl ey &
Arboretum pond H dden Water Spr extirpated Brooks 1985;

AGFD files

Bogce Thompson AZ, Maricopa Co, 1977 broodstock M nckley &
Arbor et um pond "Pupfish" Spr extirpated Brooks 1985
Private Az, Maricopa Co, 1977 reintro AGFD files
aquarium Little Hells extirpated

Gate
Mexi co, Sonora AZ, pima Co, 1977 research Kynard 1981
R o Sonoyta Univ Arizona, extirpated

Tucson
Mexi co, Sonora AZ, pima Co, 1977 research Kynard 1981
El Doctor Univ Arizona, extirpated

Tucson
Mexi co, Sonora AZ, Ppima Co, 1977 research Kynard 1981
Santa Cara Univ Arizona, extirpated
Sl ough Tucson
Mexi co, Baja AZ, pima Co, 1977 research Kynard 1981
"Pozo Caliente" Univ Arizona, extirpated

Tucson
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Bogce Thonpson
Arboretum pond

AZ, Maricopa Co,
AGFD ponds,
Phoeni x

Bogce Thonpson
Ar bor et um pond

unknown

Bogce Thonpson
Ar boretum pond

Bogce Thonpson
Ar boretum pond

Bogce Thonpson
Ar boretum pond

Bogce Thonpson
Ar bor et um pond

Bogce Thonpson
Ar boretum pond

Boyce Thonpson
Awgoretum pond

Bogce Thonpson
Ar boretum pond

Bogce Thonpson
Ar boretum pond

Boyce Thonpson
Awgoretum pond

Bogce Thonpson
Ar boretum pond

Dext er NFH

Santa d ara
sl ough

Az, Pinal Co,
Queen Creek

Bogce Thonpson
Arboretum pond

Boyce Thonpson
Arboretum pond

AZ, Yuma Co,
Little Wite
Tanks (Castle
Done Mtns)

AZ, Cochise Co,
Bost on Wt er
Cat chnent

AZ, Yavapai Co,
Tres Alamos
Falls Spr

AZ, Cochise Co,
Bost on Wt er
Cat chnent

AZ, Cochise Co,
Kino Spr

AZ, Yavapai Co,
Peepl es Canyon

AZ, Yavapai Co,
Peepl es Canyon
Spr

AZ, Ppinal Co,
Mesqui te Spr

AZ, G aham Co,
Howard Wel |
t ank

AZ, Maricopa Co,
Deer Valley HS
pond, dd endale

AZ, G aham Co,
BLM aquari um
Safford

ASU pond

Boyce Thonpson
Arbor et um pond

1978

1979

1980

1982

1982

1982

1982

1982

1982

1982

1983

1983

1983

1983

1983

1983
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reintro
unknown

br oodst ock
extirpated

br oodst ock
extirpated

reintro
unknown

extirpated

intro
extirpated

reintro
extirpated

reintro
extirpated

intro
extirpated

intro
extirpated

reintro
extirpated

reintro
unknown

di spl ay
ext ant

di spl ay
extPrpated

ref ugi um
extirpated

br oodst ock

est abl i shed

AGFD files

AGFD files
AGFD files
AGFD files
AGFD files
Kepner, in
litt.; AGFD
files

AGFD files
AGFD files
Kepner, in
litt

Kepner, in
litt., AGFD
files
Kepner, in
litt., AGFD
files
Kepner, in
[itt AGFD
1992

Kepner, in
litt., Ml ler
& Fuiman 1987
AG-D files
AGFD files

Service files,
Mller &
Fuiman 1987

AGFD fil es



Santa dara
Sl ough

Dext er NFH

Dexter NFH

AZ, MNaricopa Co,
Deer Valley HS
pond, dendale

AZ, Maricopa Co,
Deer Valley Hs
pond, dendale

AZ, MNaricopa Co,
Deer Valley Hs
pond, dendale

Dext er NFH

AZ, MNaricopa Co,
Deer Valley HS
pond, d endale

AZ, Maricopa Co,
Deer Valley Hs
pond, d endale

Bogce Thonpson
Arboretum pond

Boyce Thonpson
Arboretum pond

Boyce Thonpson
Arboretum pond

Bogce Thonpson
Arboretum pond

Bogce Thonpson
Arboretum pond

AZ, Maricopa Co,
Deer Valley HS
pond, d endale

Dext er NFH

ASU pond

Bogce Thonpson
Ar boretum pond
via AGD

AZ, Yavapai Co,
Peepl es Vall ey

AZ, Maricopa Co,
AZ Museum Sci &
Tech aquari um
Phoeni x

Boyce Thonpson
ﬁwgoretum pond

Bogce Thonpson
Ar boretum pond

AZ, Pima Co,
Fl owi ng Vel ls
JHS pond

AZ, Pima Co,
Fl owing Vel ls
JHS pond

AZ, Maricopa Co,
Phoeni x Zoo pond

AZ, Maricopa Co,
Phoeni x Zoo pond

AZ, Maricopa Co,
AGFD aguari um
Mesa

AZ, Maricopa Co,
Roper Lake State
Par k aguarlum
Saf f or

AZ, Maricopa Co,

Roper Lake State
Park | ower HQ
pond, Safford

AZ, Navajo Co,
private aquarium
Pinetop

(R Carkson)

1983

1984

1984

1985

1985

1985

1985

1986

1986

1986

1986

1987

1987

1987

1987
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br oodst ock
est abl i shed

br oodst ock
extirpated
br oodst ock
establ i shed

intro
extirpated

di spl ay
extPrpated

br oodst ock
establ i shed

br oodst ock
est abl i shed

di spl ay
ext ant

di spl ay
ext ant

di spl ay
extPrpated

di spl ay
extPrpated

di spl ay
ext ant

di spl ay
ext ant

di spl ay
extPrpated

di spl ay
ext ant

Service files,
Mller &
Fui man 1987

Service files

Service files

AGFD files
AGFD files
AGFD files

Service files;

Mller &
Fui man 1987
AGFD files
AGFD files
AGFD files
AGFD files
AGFD files
AGFD files
AGFD files
AGFD files
AGFD files



Bogce Thonpson
Arboretum pond

AZ, MNaricopa Co,
Deer Valley Hs
d endal e

Dexter NFH

Dexter NFH

AZ, Maricopa Co,
private aquarium
Phoeni x

(M Glbert)

AZ, G aham Co,
Howard Wl |

Bogce Thonpson
Arboretum pond

Boyce Thonpson
Awgoretum pond

Dexter NFH
Dexter NFH
Dexter NFH
Dexter NFH

private aquarium

unknown

AZ, MNaricopa Co,
private aguarium
Phoeni x

(M Glbert)

AZ, Maricopa Co,
Deer Valley Hs
d endal e

AZ, Maricopa Co,
Desert Botanica
Gar den pond,
Phoeni x

AZ, Mbhave Co,
BLM aquari um
Kingman

AZ, Maricopa Co,
AZ Miseum Sci &
Tech, Phoeni x

AZ, G aham Co,
BLM aguari um
Safford

ASU pond

AZ, Maricopa Co,
private pond,
Tempe

(WL. M nckley)

AZ, Mhave Co,
BLM aguari um
Kingman

AZ, Cochise Co,
Buffal o Corral
pond Spring

AZ, La Paz Co,
Yer ba Manza
(=Grapevine) Spr

AZ, Yavapai Co,
Peepl es Canyon

AZ, Maricopa Co,
private aquarium
Phoeni x

(L. Kepner)

AZ, Pima Co,
Private aquarium
Tucson (D. Straub)

1987

1987

1987

1987

1987

1988

1988

1988

1988

1988

1988

1988

1988

1989
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di spl ay
ext ant

di spl ay
ext ant

di spl ay
ext ant

di spl ay
extPrpated

di spl a
extPrpgted

di spl ay
extPrpated

refugi um
extirpated

br oodst ock
est abl i shed

di spl ay
extPrpated

reintro
extirpated

intro
extirpated

di spl ay
extPrpated

di spl ay
ext ant

di spl ay
extPrpated

AGFD files

AGFD files

AGFD files

Service files

AGFD files
AGFD files
AGFD files
AGFD files
AGFD files

Service files

Service files
AGFD files

AGFD files

Service files,

Kepner, in
Litt.

AGFD files
AGFD files



AZ, Maricopa Co,
AGFD, Phoeni x

Bogce Thonpson
Arbor et um pond

Bogce Thonpson
Arbor et um pond

Boyce Thonpson
Arbor et um pond

Bogce Thonpson
Arbor et um pond

AZ, Maricopa Co,
private aquarium
Tenpe

(T. Vel asco)

Dexter NFH
Dexter NFH

Dexter NFH

Dexter NFH

Dexter NFH

Dexter NFH
NFH

Dext er

Private aquarium

AZ, Maricopa Co, 1989
private aguarium
Phoeni x

(R Van Haverbeke)
AZ, pima Co, 1989
Buehman Canyon

AZ, Maricopa Co,
private aquarium
Phoeni x (B. Bagl ey)

AZ, Maricopa Co,
private aquarium

Phoeni x
(M Childs)

AZ, Maricopa Co,
private aquarium
Tempe

(T. Velasco))

AZ, Maricopa Co,
AGFD aquari um
Phoeni x

1989

1989

1989

1989

AZ, Maricopa Co, 1989
Hassayanpa River
Preserve aquarium
AZ, Maricopa Co, 1989
Pal m Lake HQ

Headspri ng

AZ, Maricopa Co,
AZ Museum Sci &
Tech aguari um
Phoeni x

AZ, Maricopa Co,
AGFD aquar i um
Phoeni x

1989

1989

AZ, Maricopa Co, 1989
private pond,
d endal e

(R Engle-Wlson)

AZ, G aham Co,
EopErHE?ke State
ar upper
pond, SafPord

AZ, pima Co,
AZ H storica
Soci ety pond,
Tucson

AZ, Maricopa Co,
private aquarium
Tenpe (K. Young)

1989

1989

1989
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di spl ay
ext ant

reintro
unknown

di spl ay
extirpated

di spl ay
ext ant

di spl ay
extPrpated

di spl a
extPrpgted

di spl ay
ext ant

reintro
est abl i shed

di spl ay
ext ant

di spl ay
ext ant

di spl ay
ext ant

di spl ay
extPrpated

di spl ay
ext ant

di spl ay
extPrpated

AGFD files

AGFD files
AGFD files
AGFD files
AGFD files
AGFD files

Service files

Service files

AGFD files

AGFD files

Service files

Service files

AGFD files

AGFD files

Service files

AGFD files



Private aquarium

Dexter NFH

Dexter NFH

Deer Valley HS

Flowing Wlls Jr
H gh School ,
Tucson

Salton Sea

CA, Riverside Co
Dat e Pal m Beach
Salton Sea

Salton Sea

Salton Sea

CA, sanDiego
Co, Palm Canyon,
Anza- Borrego
State Puk

Salton Sea

Salton Sea

CA, San Diego
Co, Pal m Canyon,
Anza- Borrego
State Park

Salton Sea and
Pal m Canyon

AZ, Maricopa Co, 1990 display
private aguarium extirpated
Phoeni x (R Babb)
AZ, Maricopa Co, 1990 display
private aguarium ext ant
Phoeni x (R Babb)
AZ, G aham Co, 1990 reintro
Cold Springs ext ant
AZ, Maricopa Co, 1990 di spl ay
Grand Canyon ext ant
University
aquarium
AZ, G aham Co, 1990 reintro
Cold Spri ngs ext ant

CALI FORNI A
CA, Riverside Co, 1939 intro
Dos Palmas extirpated?
CA, Inyo Co, 1940 intro
Little Lake, extirpated?
owens Vall ey
CA, San Diego 1970 refugi um
Co, Pal m Canyon, extirpated
Anza- Borrego
State Park
CA, San Diego Co, 1972 refugium
Pal m Canyon, Anza- extirpated
Borrego State Park
CA, Riverside 1972 refugi um
Co, Living Desert est abl i shed
Reserve, Palm
Desert
CA, Inperial Co, 1975 refugi um
Arrowhead Spring extirpated
CA, Riverside 1977 refugi um
Co, Qasis Spring est abl i shed
Ecol ogi cal Reserve
CA, San Diego Co, 1978 refugium
Pal m Spring Pond establ i shed
Anza- Borrego
Desert State Park
CA, San Diego 1979 refugi um
Co, Visitor establ i shed
Center, Anza-
Borrego Desert
State Park
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AGFD files

AGD files
AGD files
AGFD files
AGFD files
MIller 1968
MIller 1968

Bl ack 1980b,
MIller &

Fuiman 1987,
Bol ster 1990

Bol ster 1990

Bl ack 1980b
Mller &

Fui man 1987,
Bol ster 1990

Bl ack 1980b,
CADFG files

Mller &
Fui man 1987,
Bol ster 1990

Bl ack 1980b
Bol ster 1990

Bl ack 19%0b,
Bol ster 1990



Salton Sea

San Felipe Creek

Pal m Canyon

Salt Creek

Pal m Canyon

Salton Sea ?
XXXX

Ssalton Sea

Butte Co,
Mosquito
Abat enent
District pond
St ei nhart
Aquarium

San Felipe Creek
via Pal m Canyon

Salt Creek

San Felipe Creek

Salt Creek

CA, Riverside 1979
Co, Qasis Spring
Ecol ogi cal Reserve
CA, San Diego 1981
Co, Pal m Canyon
Anna- Borrego
Desert State Park
CA, San Diego 1981
Co, Palm Spring
Anza-Borrego
Desert State Park
CA, San Diego 1981
Co, Hubbs Sea

Worl d

CA, San Diego
Co, Borrego
Springs HS

CA, Butte Co

Butte County
Mosquito Abat enent
District pond

CA, Riverside
Co, salton sea
State Recreation
Area HQ

CA,  San
Francisco Co,
Steinhart Aquarium

1981

1982

1982

1982

CA, Humbolt Co, 1983
Humbolt St ate
University

CA, Riverside 1985
Co, Living

Desert, Palm

Desert

CA, R verside
Co, Simone/

MccCallum Pond,
Thousand Pal ns

1987

Casis, Coachella

Val | ey Preserve

CA, Riverside 1987
Co, Living

Desert, Palm

Desert

CA, Riverside 1989
Co, Visitor

Center, Thousand

Pal ns Casis via
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refugi um
est abl i shed

refugi um
est abl i shed

refugi um
ext ant

research
extirpated

di spl ay
extPrpated

refugi um
extirpated

ref ugi um
est abl i shed

di spl ay
unknown

di spl ay
unknown

refugi um
est abl i shed

refugi um
est abl i shed

refugi um
est abl i shed

refugi um
est abl i shed

Bol ster 1990,
CADFG fil es

Bol ster 1990,
CADFG files

Bol st er 1990,

CADFG fil es
CADFG files
CADFG fil es
Mller &
Fuiman 1987,
Bol ster 1990,
CADFG fil es
Bol ster 1990,
CADFG files
CADFG files
CADFG files

Bol ster 1990,
CADFG files

Bol ster 1990

Bol ster 1990

Bol ster 1990



Salt Creek

Boyce Thonpson
Arboretum pond

Mexi co, Sonor a,
R o Sonoyta

Ci enega de
Santa Cara

Bogce Thonpson
Arboretum pond

Dexter NFH

Dexter NFH

Dexter NFH

Dexter NFH

Simone/McCallum
Pond

CA, Riverside
Co, Rancho Dos
Palmas Vi a Simone/
McCallum Pond

SONORA

Mexi co, Sonor a, 1986
Centro Ecologico
de Sonora pond,
Hernosillo

Mexico, Sonor a, 1986
Centro Ecologico
de Sonora pond,
Hernosillo

Mexi co, Sonor a, 1986
Centro Ecologico

de Sonora pond,
Hernosillo

OTHER

CO, Univ 1986

Col or ado,

MA, New Engl and
Aquarium Boston

NM Eastern
New Mexico State
Uni v, Portales

Boul der
1988

1983

NM Fws aquarium 1988

Al buquer que

X, &l ahoma
State Univ,
Stillwater

1985

1990 refugi um

establ i shed

di spl ay
extPrpated

refugi um
establ i shed

refugi um
extirpated

research
extirpated

di spl ay
ext ant

research
museum
di spl ay
ext ant

research
extirpated

CADFG files

AGFD files

Hendri ckson &
Var el a- Roner o
1989; L. Juarez
R., pers. comm.

Hendri ckson &
Var el a- Roner o
1989

AGFD files

Service files

Service files

Service files

Service files
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Qui tobaguito pupfish, Cyprinodon nmcularius erenus

. . Pur poses
Oigin Destination Date status Authority(ies)
ARI ZUNA
AZ, Ppima Co, AZ, Ppima Co, ca 1940 intro Kynard 1981
Qui tobaguito Spr Gachado Tank extirpated
Quitobaguito Spr AZ, Maricopa eca 1958 intro M nckl ey &
Co, Salt River extirpated Brooks 1985
Qui tobaguito Spr AZ, Pima Co, 1960 intro AGFD files
Bl anket shi p extirpated
Ranch tank
Qui tobaguito Spr AZ, pima Co, ca 1964 display Kynard 1979
Ari zona- Sonor a unknown
Desert Miseum
Tucson
Quitobaquito Spr  Quitobaguito Spr 1970 reintro AGFD files
est abl i shed
Quitobaguito Spr  Quitobaguito Spr 1970 reintro AGFD files
est abl i shed
Qui tobaguito Spr AZ, Yavapai Co, 1970 refugium M nckl ey &
AGFD Page Sprs extirpated Brooks 1985
Hat chery
Qui tobaguito Spr  ASU pond 19702 refugi um M nckl ey 1973,
extirpated MIler & Fuimn 1987
Quitobaguito Spr AZ, Ppima Co, 60s- refugium AGFD files
Bonita Well 70s8? extirpated
Quitobaguito Spr AZ, Pima Co, 1960s refugium Mnckley &
WIlianms extirpated Br ooks 1985,
(Ri ncon) Spr Mller &
Fui man 1987
Qui tobaguito Spr AZ, Pima Co, 1976 research Kynard 1979,
Univ AZ, Tucson extirpated 1981
AZ, pima Co, Univ AZ, Pima Co, 1976 refugi um Kynard 1979,
Ari zona, Tucson Gachado Tank 1/ extirpated 1981
AZ, pima Co, Univ AZ, Santa Cruz 1977 intro M nckl ey &
Ari zona, Tucson Co, Bog Hole 1/ est abl i shed Brooks
Quitobaguito Spr AZ, pima Co, 1977 research Kynard 1981
Univ AZ, Tucson extirpated
AZ, pima Co, Univ AZ, Ppima Co, 1978 di spl ay Kynard 1979,
Arizona, others? Arizona-Sonora extirpated ller &
Desert Miseum Fui man 1987
Tucson 1/
AZ, Pima Co, Univ AZ, Pima Co, 1978 di spl ay Kynard 1979,
Arizona, others? Arizona-Sonora extirpated [ler &
Desert Miseum Fui man 1987
Tucson 1/
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AZ, pima Co, Univ AZ, Pima Co, 1978 displ ay Kynard 1979,
Arizona, Tucson Arizona H storical extirpated AGFD files
Soci ety pond,
Tucson 1/
AZ, pima Co, Univ AZ, Ppima Co, 1978 refugium Kynard 1979,
Arizona, Tucson Finley Tank 1/ est abl i shed nckley &
Brooks 1985
Quitobaguito Spr AZ, pima Co, 1978 refugi um Kynard 1979,
Bates Wl | extirpated nckl ei/ &
Br ooks 1985,
Mller &
Fui man 1987
Quitobaguito Spr AZ, Pima Co, 1981 displ ay AGFD files
Ari zona- Sonor a ext ant
Desert Miseum
AZ, Santa Cruz Az, Cochi se Co, 1982 intro AGD files
Co, Finley Tank Kino Spr 1/ extirpated
AZ, Santa Crux AZ, Cochise Co, 1983 intro AGFD files
Co, Finley Tank Kino Spr 1/ extirpated
Az, Cochise Co, AZ, Cochise Co, 1984 intro AGFD files
Kino Spr Buffal o Corral extirpated
Pond Spring 1/
AZ Pima Co, AZ, Ppima Co, 1987 di spl ay AGFD files
Ari zona- Sonor a Tohono Chul ext ant
Desert Miseum Park 1/
AZ, Maricopa Co, ASU Aquaria 1989 refugi um AGFD files
AGFD aguarium ext ant
Phoeni x
Quitobaguito Spr AZ, Maricopa Co, 1989 displ ay AGFD files
AGFD aquarium extirpated Service files
Phoeni x
Quitobaguito Spr AZ, Yavapai Co, 1989 refugium Service files
AGFD Bubbl i ng extirpated
Pond Hatchery
OTHER
Quitobaguito Spr  CO Univ 1989 research AGFD files
Col or ado, extirpated
Boul der
Quitobaguito Spr VA Univ 1980 research AGFD files
Virginia, unknown
Roanoke

1/ Quitobaquito pupfish held and distriputed by University of Arizona may
have become mixed with other Cyprinodon subspecies or species; stocks

distributed to the Arizona Hi storical Museum and stocked into Bog Hol e and
Finley Tank (both outside the historical range of Quitobaguito pupfish) and

other locations are thus of guestionable genetic purity (Hendrickson and
Vareta-Romero 1989) and shoul d be destroyed and replaced with appropriate
st ock.
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DESERT pupFisH RECOVERY PLAN
COWENT RESPONSES

Two separate sets of comments were eval uated on the desert pupfish recovery
plan. On December 17, 1991, technical review was solicited from biologists
and individuals with expertise in the biology, habitat, and managenent of
desert pupfish. Technical review drafts were sent to 29 individuals. A tota
of 7 letters of conmments were received

On January 29, 1993, a Federal Register notice was published announcing the
availability of the draft recovery plan for public comment. In addition,
public notices were published in the Arizona Daily Star (Tucson, Arizona) on
February 11, 1993, Inperial Valley Press (El Centro, California) on February
12, 1993, and Yuma Dally Sun ﬁYuna, Arizona), on February 12, 1993. Copies of
the draft plan were direct mailed to 105 parties. Copies ofthe draft plan
were sent to 23 additional parties upon request. The public comment period
closed on March 30, 1993. A total of 18 letter8 were received during the
public review process.

The responses from both groups were treated the sane; comments were eval uated
in three ways: 1) editorial comments, corrections of factual errors, etc.
which were Incorporated directly into the text; 2) comments concerning the
recovery plan context which required a witten response (although simlar
coments were grouped together and only answered once); and 3) conments which
were beyond the scope of this docunent which could not be readily
incorporated. Al letters of coment follow
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LETTERS RECEI VED oN THE TECHN CAL DRAFT
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RESPONSES TO LETTERS RECEIVED ON THE TECHNICAL DRAFT

Al Bammann, Bureau of Land Managenent

Letter dated January 2, 1992

Many of the comments were incorporated as suggested. Below are the Service's
response to some of the nore detailed questions or conments in the letter or
witten in the margins of an attached narked-up copy.

Cover letter comment, Paae 1. second paragraph Executive Summary comments
about protecting aquatic habitats are not realistic

Response The Service recognizes the difficulties in protecting and
recovering a species which is threatened by such a diverse array of serious
problens. W understand that natural catastrophic events may cause |osses of
desert pupfieh individuals and popul ations. However, we believe that we can

t hrough managenent, curtail human caused | osses of desert pupfish and inprove
its status to the point at which the species once again has the natura
resilience to withstand natural catastrophic events. W do not believe that
the desert pupfish has reached the point at which extinction is inevitable and
management usel ess.

Cover letter comment., Paae 1, second paraagraph, first sentence The concept

of "species historic range" is not useful with pupfish since we do not have
conpl ete species records.

Resnonse Gaps in information exist in nmobst species historic range. This
recovery plan does not restrict the historical range of desert pupfish to only
those sites with docunented records of the species. The plan's description of
the historical range is based on the probability that pupfish were present in
a given area based on the actual records together with habitat factors
connecting waterways, and other elenents

Comment in cover letter " ..the insistence of maintaining the species within
the historic range is a bad idea... climte has always been changing and the
rate of change namy be increasing due to human activity."

Response Service policy precludes the introduction of listed species into
areas outside of historical range. This policy is in keeping with predom nant
bi ol ogi cal thought, which recognizes the ecological problems that often arise
fromintroduction of non-native species into the habitat of native species

The potential for global climatic change to render all or nost of the desert
pupfish historic unsuitable for the species is beyond the scope of this plan

Cover letter comrent. Paae 1. end of second paragraph  Genetic exchange

bet ween popul ations may be problematic. It would be wise to carefully
consider the inmpact of nmoving individuals from one set of environnenta
conditions into a different area

Response  One of the recoverygoals is to establish a protocol for exchange
of genetic naterial anong re-established populations to ensure naintenance of
natural levels of allelic genetic diversity. The present, highly fragnmented
nature of the desert pupfish popul ati ons prevents natural genetic interchange.
The existing information on the species does not support a hypothesis that
desert pupfish popul ations naturally are totally genetically isol ated.

Cover letter comment., Paae 1. |ast sentence and on to next page

Management within these environnental conditions will result in continual |oss
of popul ations.
Response This plan recognizes that popul ations of desert pupfish may
historically have undergone considerable flux. The tiered approach adopted by
this plan is an attenpt to allow management to minic the natural fluctuations
w’%hin the constraints inposed by the dininished quantity and quality of

abi t at

Cover letter comvent, Paae 2. first full paragraph Disagrees with the
practical aspect of overlapping designations and protective layers. WII FWs
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need to establish a special administrative designation on a refuge acquired
for a T/E species or is ESA sufficient?

Resnonse he Service believes that designation of Areas of Critical
Environnental Concern or other special use designation provides additional
protection for desert pupfish habitats through identification of appropriate
uses of the area and restriction of conpeting |and uses. National Wldlife
Refuges are by definition special use designations. However, additional

pl anning regulations or special use designations nmay be appropriate to
Identify and restrict adverse land uses on refuges, particularly on those
refuges not originally acquired for endangered species purposes.

Cover letter comment, wpage 2. second full wparaaraph

Expressed concern over site specific nanagement plan. The Draft Plan should
be nodified to require amanagenent plan for each site prior to

rei ntroducti on.

Resnonse The devel opment of management plans are under the authority of the
specific | and manasers. The finalization of a recovery plan for the desert
pupfish shoul d enabl e agencies to identify goals and recovery tasksrequi red
which could be incorporated in managenent plans.

Cover letter comment, vage 2. third full wvaraaraph

The failure of this Region to utilize the Experimental-Nonessential provisions
of the ESA will nmake it difficult for nultiple-use [and nanagement agencies to
take part in the recovery of desert pupfish...

Responge The Service has the authority to designated populations to be
nonessential "experimental" in accordance with Section 10(j) of the Endangered
Species Act. During the 1980°‘s a programto utilize this authority for the
desert pupfish was Investigated, in conjunction with the Bureau of Land
Managenent, Arizona Game and Fish Department (AGFD), and other entities.
However, in the end, the Service decided to put on hold any designation of
popul ati ons of desert pupfish as nonessential experinental. Because of the
precarious status of the species, we believe that current recovery efforts
shoul d be focused on the establishment and mai ntenance of viable self-
sustaining populations in critical recovery areas that are fully protected.
Current recovery goals focus on establishing replicates of renalning,
naturally occurring stocks. In the future inproving population trends nay
require re-evaluation of how nonessential experimental populations fit into
the overall conservation programfor the desert pupfish.

Comments witten in the maragin , Page 1 'Wiy is Salton Sea - a |lake resultin
from a broken canal and supported by agricultural runoff- considered a natura
site? Seens artificial to me.

Resnonse The salton Sea and the Laguna salada are endorheic basins of the

| oner Colorado River that undergo periodic filling during high water events.
These periods of surface water alternate with periods of conplete |oss of
ponded wat er. Desert pupfish are found within, and considered to be naturally
occurring inhabitants of both basins. The salton Sea has, within the last 100
years, been unnaturally filled and maintained by human activities. This fact
does not negate the natural occurrence of the desert pupfish in the sea itself
and the streans and springs tributary to the sea.

Comment written on Paae 8. see reference on Paae 9 Does the El Doct or

popul ation 1 nclude the Lucani a browni fromthe hot spring in N E. Baja?
Response  Lucani a browni i s now a synonym of yprinodon macularius

macul arius. The popul ation described from northeastern Baja California was
located on the eastern edge of the Laguna Salada not at El Doctor, which is on
the east side of the Colorado Delta in Sonora, Mexico.

Comment written on Paae 14, see reference on Paae 15

Since lonqfin dace and nupfish have been isolated at Quitobaguito, why has
only pupfish subspeciated? Wiy is it only one of the two species we are
trying to maintain? 1Is it the nunber of popul ations of dace that nakes it
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secure, not the security of any popul ation?

Resnonse Taxonom ¢ experts on desert pupfish agree that the Quitobaguito

popul ation is a distinct subspecies. No longfin dace currently occur at

%} tobaguito Spring; therefore, questions regarding taxonony of longfin dace
ich may or may not have occurred there are unanswerable.

Comment witten on marain Paae 28. see reference Paae 30 Bul | frog control

may have to be conducted annually. o
Resnonse Many managenent activities may need to be nodified on a case by

case basi s.

Comment written on Page 29. see reference Paae 31  Absolutely unrealistic to
expect populations to exist in perpetuity wthout human intervention due to
environnental changes and natural catastrophe.

Res%nsg. The Service recognizes that human disturbance and habitat
modi fication has had significant influence on threatened and endangered

species and ecosystems. For the purposes of this docunent, preference will be
given to those populations in habitats which are nost likely to persist in
perpetuity without hunman intervention.

Comment Witten on Paae 30. see reference Paae 31  Should consult with
genetics experts on the plan's recommendations for genetic exchange between
tier 1, 2 and 3 populations. The reconmended one-way gene flows may result in

probl ens. . _ .
Resnonse CGenetic experts have been and will continue to be consulted.

Genetic exchange was limted to one direction to avoid accidental and
irreversible contamination of natural populations with genetic material from
other natural popul ations.

Comment written on Paae 40. see reference Pase 43  Suggested that control of
some nNative species such as cattails nay be needed, in addition to the

non-native aquatic species. . _ .
Reswnse Control of cattails is an issue of desert pupfish habit at

managenent, but at this time it is not a "primary requirenent for recovery of
the desert pupfish throughout its range."

G enn Black, California Departnent of Fish and Gane

Letter dated January 27, 1992
Most of suggestions incorporated as suggested. Some discussion is addressed

bel ow.

Paae 1, second paragraph Information provided in the 1981 thesis by M
Mat sui has been added to the docunent.

Paae 1. third paragraph Docurment nodified to include Evermann 1930 and
del ete Evermann 1916.

Paae 2, first full paraagraph Suggests that only San Felipe Creek be
considered tier 1, wth San Sebastian Marsh beina considered as part of the
San Felipe Creek population.

Response Language nodified to indicate that San Felipe Creek and San
Sebastian Marsh are actually one site.

Paae 2. second full paragraph Recommends that tier 2 and 3 popul ations be
established in a phased manner that allows for essential genetic, life history
and habitat preference/requirement information to be acquired for
representative populations prior to establishing all of the recomenced nunber
of popul ations. Suggests that within a ten year period, only one-third of the
popul ati ons be established.

Response A very good suggestion, the task duration listed in the

I mpl enmentation Schedule are estimates.




Brian Bagley, Flagstaff, Arizona

Letter dated February 8, 1992

General Conment Recommends that the Appendix be updated since the
Information is over two years old. Recent stockings and site failures should

be assessed. . o _ _ _
Response Appendi X has been nmodified with infornmati on provided by AGFD.

Thonas Dow ing, Arizona State University, Depart. of Zoology, Tenpe, Arizona
Lettexr dated February 9, 1992

General comments, most of which did not require a response.

Conmrent Concern over sanple size for genetic monitoring.

Response Between the technical draft and the final the sanple size has been
ncreased from20 (10 nales and 10 females) to 50 pupfish (25 males and 25

fenal es).

Harold Smth, National Park Service, Ogan Pipe Cactus National Monunent
(ORPI), Ajo, Arizona

Memorandum dat ed February 10, 1992

Question #1  How can we prevent introduction of exotics at Quitobaquito?
Response The problem of controlling introduction of exotic species at

Qui tobaguito Spring has numerous el enents unusual to that site. The recovery
pl an reconmendations are not tailored to specific sites and many of the
measures recommended are not feasible at Quitobaguito Spring. Recommendations
specific to Quitobaguito Spring will need to be sought through site specific
management pl anni ng.

Question #2 Coul d longfin dace (Aaosia chrvsouaster) be conpatible with
pupfish at Quitobaguito?

Response Longfin dace have historical Ig/ occurred with the Rio Sonoyta form
of pupfish. However, no historic records from Quitobaguito Spring exist.
Conpatibility between longfin dace and Quitobaguito pupfish would require
further investigation.

Question #3 Is it desirable or necessary to do twi ce annual monitoring at
Qui t obagui t 0?

Response Cl ose nonitori ng is needed because replicate populations of
Quitobaquito Spring stock do not exist. The two sanpli ng periods woul d serve
two separate functions. The spring sanpling would provide an index of adult
abundance after over-winter nortality, and the |ate sunmer-autum sanpling
woul d all ow assessnent of reproductive success and probable recruitment.

Twi ce yearlg monitoring is very desirable;, however, sanpling once peryear is
more desirable than no sampling at all.

Question # Wuld interpretive sign8 or displays, in both Spanish and

English, be helpful? Death Valley National nunent has a small aquariumin
the Visitor Center as part of their display.

Resoonse Interpretive signs or displays at Quitobaguito Spring would
certainly be helpful. Because of its location on the U S./Mexico border, it

woul d be desirable for those displays to be in both Spanish and English. The
expertise of the National Park Service, who acconmodates nmillions of visitors
a year is inportant in fornulating any such displays. The pupfish on displ ay
at Death Valley National Mnument are mostlikely one of the species native to
that area and not Cyprinodon macularius. Take of an endangered species for

di splay or educational purposes is not allowed under the Endangered Species
Act. However, aquarium popul ations of ¢. m. eremus may be val uable as short
term refugia popul ations.
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Question #5 Wy do genetically inpure stocks have to be destroyed? Can they
not be used in displays?

Reswnse Extant wild popul ations of desert pupfish represent the origina
genetic stock of the species and are, therefore, irreplaceable. The
protection of these individuals is critical to the continued existence of this
speci es. Popul ations which are of questionable genetic purity, can never be
guaranteed as isolated and may, therefore, threaten recovery of other
popul ati ons.

Question #6 \Were would a refugium at oRPI be |ocated and what kind of

mai nt enance woul d be required?

Reswnse The specifics for establishment of a refugium popul ation of
Quitobaguito pupfish are not yet determined. Cl ose coordination with the ORPI
Resource Managenment staff and other Federal and State entities wll be

required.

Question #7 How can Wwe protect the springs at Quitobaguito from the effects
of groundwater punping in Mexico?

Reswnse As wth the question of exclusion of non-native species, protective
managenment nust be tailored to fit the unique circunstances at Quitobaguito
Spring. Amelioration of the adverse effects of groundwater punping in Mexico
is a very difficult problemthat will require the close cooperation of several

U. S. and Mexican agenci es.

Question #8 Are Rio Sonoyta habitats affected by the discharge of pollutants
in the town of Sonoyta? . . .

Response The Service has no information on the affects of discharge of
pollutants in the town of Sonoyta. Threat to desert pupfish in Ri o Sonoyta
area include dewatering, exotic fishes, and habitat alterations. Pesti ci de
contamination may also be a problem

Question #8 How would we nonitor more intensively the habitat at
Quitobaguito? Is photo nonitoring necessary?

Resoonse  The existing monitoring program of the Organ Pipe Cactus National
Monunent (ORPI) _mah/ be sufficiently intensive. Photo nmonitoring is an

exPenS| ve but highly productive habitat nonitoring technique. The Service

wel comes the opportunity to coordinate with oRPI to identify any possible ways
to inmprove the existing nonitoring system

Franci sco Abarca, AG-D, Phoenix, Arizona

Letter dated February 18, 1992

Most of the comments were editorial and included as suggested. The update on
the status of some of the transplanted popul ati ons of desert pupfish was al so

very useful.

Coment The AGFD role as the contracting agency for this plan should be

acknow edged. . . _ _ . .
Response The Service appreciates AGFD assistance in preparation of this plan

and has acknow edged this on the title page.
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RESPONSES T0 LETTERS RECElI VED ON THE PUBLI C DRAFT

Mark Jorgensen, State of California, Department of Parks and Recreation - Anza
Borrego Desert State Park, Borrego Springs, California

Letter dated February 7, 1993
Ceneral letter No specific conmments, no response needed.

Robert Rush MIler, The University of Mchigan, Ann Arbor, M chigan
Letter dated February 16, 1993

Most of the comments were editorial and were incorporated as suggested.

Additional Comment Inportant addition of a record of _Oainodon macul arius
from Puerto Penasco, Sonora, Mexico, on the @ulf of California, collected by

E.W Kirschbaum in 1960.
Resnonse Map and text have been modified to include this record.

Harold Smith, National Park Service, Ogan Pipe Cactus National Mnunent, Rjo,
Arizona

Memorandum dated February 27, 1993 o

Comrent #1  Organ Pipe Cactus National Mnunent is in pima County, not Santa
Cruz County.

Reswnse Docunent corrected.

Comment #2  Requested additional details on the establishment of a refugium
popul ation of the Quitobaguito pupfish.

Resnonse Establishing a site is a recovery objective; identification of the
site is a means by which the task is acconplished. The specifics for

establ i shnment of a refugi um popul ati on of Quitobaguito pupfish will be
determined as part of recovery plan inplenentation. Cl ose coordination with
the orPI Resource Management staff and other Federal and State entities wll
be vital to this effort. The refugi um popul ation of Quitobaguito pupfish
established at AGFD Bubbling Ponds/Page Springs Hatchery no |onger exists.

It was discontinued due to hatchery renovation.

June Mre, American Fisheries Society, California-Nevada Chapter, Berkeley,
California

Letter dated March 13, 1993

Most of the reconmmendations were general or grammatical and were incorporated
as suggested. Sone of the conments are discussed bel ow.

Page 1, second paraaraph The Recovery Plan does not address possible
variation in reproductive season anpng popul ations.

Resnonse The recovery plan does discuss the extended breeding season (early
spring into winter whenever water tenperature exceeds about 20°C). G owth
rates al so var¥ dependi ng on tenFerature. In addition, more information on
life history of the species should be gathered during the nonitoring program

Paae 1. third paragraph How many individuals constitute a popul ation?
Response Any nunber of desert pupfish in a geographically segregated area
constitute a population for the purposes of this plan. Until additional
information beconmes available, a viable population is considered not fewer
than 500 overwintering adults in a nornmal sex ratio with in-situ reproduction
and recruitment sufficient to maintain that nunber.

Paae 1. fourth paragraph The term "ethol ogi sts" should be used in place of

57



"behaviorists." _ o .
Resoonse The Service prefers to use the term"behaviorists" for its commonly

understood neaning. A large portion of the users of this plan are not
acadenics or biologists and may not understand the term "ethol ogists.” The
difference between the two terns is at a level that we believe Is not
important to the meaning here

Pace 1, |ast paraagraph The discussion of allozyne variation is too vague and
the relevance of the conparison of mean heterozygosity values of €. nacularius
and Aphanius to managenent decisions is unclear.

Response  This portion of the recovery plan is a summary of known information
about the species. Some of the information may not have direct relevance to
managenent decisions except as an increased understanding of the species. The
sumary information is purposefully brief. ®or further information on the

all ozyme information provided, we refer you to the literature cited in the

plan.

Page 2. first paragraph The recommendation that several popul ations of
questionable genetic purity should be destroyed is buried Fln the docunent).

I't belongs in a later section onreconmendati ons.

Resoonse W did not intend to hide the commrent that popul ations of
questionable genetic purity should be destroyed. W agree that managenent
recomrendations, such as this, should be placed in the "Narrative Qutline"
containing recommendations for management and have made appropriate changes to

the plan

Paue 2. second paragraph The nmixture of past and present tense in this
paragraph is a little ankward. | think the discussion of habitats should be

clearly delineated between past and present, with reference to the historical

time frame denoted by the past tense. . . . .
Response & believe the time frame of the discussion of habitat requirenents

of the desert pupfish is clear.

Paage 2. third paragraph The reference to consort pairs given as Barlow
(1961) is incorrect. Consort pairs were described in Kodric-Brown (1981)
Correction has been incorporated

Paae 2. fourth paragraph The term "incubation" which inplies nodul ation of
tenperature, is not accurate for pupfish. Their eggs nerely devel op w thout
i ncubati on.

Regsponse The term incubation does not necessarily inply nodul ation of
tenperature

Paae 2. |ast paragraph |s the source of mercury known?
Respongse According to the report by Cutierrez-Glinado, Munoz, and Fl ores

(1988) referenced in the recovery plan, the Cerro Prieto geothernmal field is
the major source of nercury. However, sone clans collected "far way" from
Cerro Prieto had even higher levels of mercury than the fish sanples wthin

the geothernmal field.

Allen Schoenherr, Fullerton College, Fullerton, California

Letter dated March 19, 1993 . .
A few general comments were included in the narglns of a marked-up copy of the

draft recovery plan. Many comments incorporated as suggested

CGeneral  Comment Request for nore specifics on protecting the California
popul ati ons.

Resoonse  The recovery plan sets up a framework for fornulation of nore
speci fic managenent neasures at individual desert pupfish popul ations. W
believe the recovery plan recognizes the precarious status of the California'
natural popul ations of desert pupfish and provides general neasures for their

58



protection and recovery. W look forward to working with Dr. Schoenherr to
devel op site specific managenent for these popul ations.

General Coment Dr. Schoenherr provided information on a proposal that woul d
transport trash by train from Los Angeles to a former open pit nmine in
Riverside County, California. The Salt Creek population occurs a few hundred
meters downstream from a railroad crossi nP.

Response The Service issued a biological opinion (opinion) on Septenber 10,
1992 to the Bureau of Land Managenent regarding the effects of the proposed
Eagl e Mountain Landfill Project on the desert tortoise and desert pupfish.

The Bureau of Land Managenment nmnages the land on which the Iandfilf woul d
occur. The opinion, which concludes formal consultation under section 7 of
the Endangered Species Act, found that the proposed project would not
jeopardize the survival of either species. The potential for toxic spills off
the railway trestle into desert pupfish habitat was evaluated. Reasonable and
prudent measures and their inplementing terms and conditions to mnimze take
of desert pupfish as a result of the proposed project included a contingency

lan in the event of train derailment or fuel spill, inspection of fuel and
ubricant tanks prior to passage over the Salt Creek trestle, enhancenent of
trestle structure to contain spills, education of landfill associated

enpl oyees regarding desert pupfish protection, use of a qualified biologist
during maintenance and emergency activities, nitigation measures for trestle
or rallway maintenance activities, prohibition of maintenance or repair
activities during the fall when pupfish are nost vulnerable, restrictions on
| ocation of storage and staging areas, incorporation of desert pupfish habit at
restoration measures into energency response plans, and restocking the desert
pupfish popul ation in case of loss.

M chael wargo, Coachella Valley Msquito Abatenent District, Thernal,
California

Letter dated March 25, 1993

Comment CGeneral discussion on the feasibility of using desert pupfish for
mosqui to, midge, and other insect control in the golf course and country club
| akes and ponds in the Coachella Valley and other areas of the Southwest.
Response pupfish do not fare well in the presence of non-native fishes,

i ncl udi ng nosguitofish which the Coachella District currently uses for
mosquito control. Non-native fishes (e.g., adult mosquitofish) that occup?/
shall ow habitats al so used by pupfish have proven most destructive, typically
resulting in the decline or extirpation of the pupfish. |mmediate recovery
goals in this recovery plan include securing genetically pure, self-

sust ai ni n?, stabl e popul ations of desert pupfish. Msquito control may
potentially be acconplished while fulfilling that goal but is of secondary

| npor t ance.

The actual three tier sites are not yet established and certainly could

i ncl ude some areas managed b?/ the Coachella VaIIeK Mosquit o Abat enment
District. The elimnation of nosguitofish and other non-native fishes would
be a mininum requirenent for consideration of pupfish introduction. In
addition, habitat parameters that may be inportant include water depth, water
quality and quantity, annual tenperature regime, substrate,cover,aquatic
vegetation, and current velocity.

Marcia Radke, Fish and Wldlife Service, salton Sea National WIldlife Refuge,
Calipatria, California

Letter dated March 13, 1993 o .
Page_1 aragraph  The recovery plan should undergo editing to include

pupfish occurrence within 72% of the surveyed drains around the Salton Sea
(reference in a 1991 report by the California Department of Fish and Gane).
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Resnonse  The document "a Distribution Survey of Desert Pupfish Around the
Salton Sea, California" by California Fish and Gane is useful to the Service
for monitoring trends in the species in that area. The docunent has been
nodi fied to acknow edge the presence of desert pupfish in the irrigation

dr ai ns.

Paue 1, third paragraph Discussion on the idea of utilizing pupfish for the
bi ol ogi cal control for nosguitos. . . .
Resnonse  See response to letter from Coachella Msquito District.

Paue 1. paragraphs four though seven. and Paae 2 paragraphs one and four

Acknow edge non-natural areas e.g. irrigation drains.
Response The document was nodified to acknow edge irrigation drains in
several places.

Page 2. first paragraph Include a discussion of triploid diploid grass carp
used for aquatic weed control within drains by the Inperial Irrigation
District.

Resnonse Gass carﬁ (Ctenopharyngodon idella) are used in some irrigation
district drains in the salton Sea basin for aquatic weed control and may

adversely affect desert pupfish habitats.

Page 2, paraqraph 2 Include nore discussion on contaminant issues facing the
Salton Sea area under threats facing pupfish recovery.

Response Information on contamnant issues affecting the pupfish around the
Salton Sea is limted. Additional information should be gathered under the

moni tori ng program

Paae 2. paragraph 3 Pl ans for pupfish habitat should al so ensure adequate
water quality.

Reswnse Under task nunber one in the recovery plan, subsection 1.3 is
titled "Secure Natural Populations and Their Habitats". This calls for

pronul gation of regulations which will provide sufficient long-term protection
and nmanagenent (e.g., specific designation as Areas of Critical Environmnental
Concern, Research Natural Areas, etc.), assurance of water of sufficient
quantity and quality, protection against habitat degradation, control or
removal of deleterious non-native aninmals and nodification of [and managenent
practices deleteriously affecting aquatic habitats.

Duane Shroufe, AGFD, Phoenix, Arizona
Letter dated March 23, 1993
Most of the comments were incorporated as suggested. Sone comrents di scussed

bel ow.
Comment 1 Docurment nodified to clarify the nunber of subspecies and expand

on recovery ODbjectives.

Comment 2 Docunment modified to state that the desert pupfish is listed as
endangered in Mexico.

Comment 3 Docurment nodified to add Bagley et al. 1991, and Brown and Abarca
1992 as citations.

Comment 4  Docunment nodified to indicate that the transplant was from Dexter
National Fish Hatchery but originated from Cienega de Santa C ara.

Docunent nodified to indicate that |east eight Colorado River form

desert pupfish popul ations are known to exist as of March 1993 and five are
unknown. Information is not available for California and Mexico.
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Comment 6 Since 1992, SEDUE has been cal |l ed SEDESQOL.
Response Docunent has been corrected.

Comment 7  The Recovery Plan addresses the need for the re-establishment of
pupfish in a diversity of habitat types reflective of historical sites.
Locations of the stocks have not yet been deternined.

Comment 8 Addition reads: "Continued cooperation with Mexico should allow
future acquisition of desert pupfiah broodstock. Addition ofindividuals from
existing natural populations (Cenega de Santa Clara, El Doctor) wll

al leviate problems associated with in- and outbreeding depression which my
occur in refugia popul ations."

Comment 9  Docunent nodified to add Bagley et al. 1991 and Brown and Abarca
1992 as citations.

Conmment 10  The Recovery Plan acknow edges that water quality may be an
inportant habitat criteria about which nore information is needed. The Yuma
desalinization plant is not specifically nentioned because its future is not

certain at this tine.
Conment 11  Arizona Game and Fish Department is abbreviated AGFD.

Comment 12 Popul ation status information updated to reflect information from
AGD .

Comment 13  The Brown and Abarca (1992) report states on page 12 that "In
1990, desert pupfish at Bog Hole (site #130) were not found. = The site was
revisited in 1991 and again failed to yield any pupfiah. Despite these
results, we still believe there may be pupfish present at Bog Hole." The
Service does not have sufficient evidence to indicate that the desert pupfish

at Bog Hole are possibly extinct.

Paul C. Marsh, Arizona State University, Center for Environnental Studies,

Tempe, Arizona
Letter dated March 24, 1993 . _
Most of the comments were editorial and were incorporated as suggested. Some

comrents di scussed bel ow.
Paae 1. ® e@ymd wamaqreph corrected as suggested.

Paae 1. third paragraph Docunent nodified as suggested.

Paae 1. fourth Daraarabh The recovery criteria addresses extant natural
populations.

Paae 1. gifth varagraph | UCN reference added as suggest ed.

Paae 1, sixth paragraph California Department of Fish and Gane is
abbreviated eapre throughout the docunent.

Paae 1, seventh. eiahth. and ninth paraaraphs Docunent nodified as
suggest ed.

Paae 1. tenth paragraph Extirpated and nost captive stocks of desert pupfish
have been put back in the appendix although we acknow edge the information is

i nconmpl et e.
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Paue 1. eleventh paragraph Text has been updated to include Bagley et al.
(1992) and other trip reports.

Paue 1. |ast paragraph Mddified as suggested.

Page 2. first paragraph See comment to Page 1, tenth paragraph.

Page 2, second paragra Plug in transplant records in MIler (1968).
Resoonse  The 1939 and 1949 transplants into the Salton Sea Basin are
acknow edged in the Appendix.

Paue 2. third paragraph Reference to Table 2 deleted since it does not
address Rio Sonoyta forms or recently extirpated forns.

Paue 2, fourth paragraph Incorporated as suggested.

Paued 2. fifth paragraph Matsui (1981) has been added to the literature
cited.

Paae 2, sixth, seventh. eiahth. tenth. eleventh, and twelfth paragraphs
I ncorporated as suggest ed.

Paae 2, ninth naraaraoch Recover%/ objectives for the Rio Sonoyta forns of
desert pupfish are not known at this time. Downlisting of the Quitobaguito
forns are not expected due to continuing threats to its survival, and |ack of
historic range in which the subspecies can be recovered. The downlisting of
the Col orado River form of pupfish is specific to this subspecies. However,
the recovery plan states that downlisting is expected to take 15 years. As
additional information becones available, that time frame may change,
particularly if information on the other two subspeci es change perspective for

the species.

Paue 2. paragraph 13 | do not agree at all with even "mnor" managenent of
tier 2 populations (other than nonitoring and genetic naintenance), because
the termis inexact and subject to differing interpretation... This section

nust be changed to indicate that tier 2 populations can be counted toward
recovery only if they have persisted for 10 years wi thout human intervention.

Response It is the Service's belief that some managenment (e.g. fencing,
managenment for other native species) should be allowed.

Paue 2. paraqraph 14  Pupfish transfers are listed in the appendi x.
Paae 2. |ast paragraph Document nodified as suggested.

Chief, Division of Fish and WIldlife Mnagenent Assistance, Fish and Wldlife

Service, Wshington, D.C
Menor andum dated March 29, 1993 _
Most of the comments were editorial and were incorporated as suggested. Some

conment s di scussed bel ow.

Paae 2. first paragraph |ncorporated suggestion to add words to the
gl ossary.

Paae 2, second paragraph Questions why pollution fromaerial pesticides are
not addressed under Recovery Tasks.

Resoonse  Aerial pesticides are not specifically addressed under the recovery
tasks. However, under item1.2 "Acquire Habitats Occupied by Natural

Popul ations of Desert Pupfish", the document acknow edges that water
managenent practices which adversely affects pupfish habitat nust be
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curtailed. Specific nechanisns will be deternmined on a case-by-case basis for
each habitat.

Paue 2. third Daraarach Reference is nmade here to desert pupfish col oni zi ng
t he salton Sink as the consequence of a "diversion of the Colorado River."
Yet throughout the remainder of the docunent, you refer to pupfish in the
salton Sink as naturally occurring populations. This needs to be clarified.
Response The desert pupfish has historically occurred in springs, seeps and
slowmving streams in the salton Sink basin. After the salton Sink was
flooded in the early 19008 by diversion of the Colorado River, desert pupfish
coloni zed the area now known as the salton Sea. The salton Sea has, within
the last 100 years, been unnaturally filled and maintained by human
activities. This fact does not negate the natural occurrence of the desert
pupfiah in the sea itself and the streans and springs tributary to the sea.
Desert pupfish are found within and considered to be naturally occurring

i nhabi tant8 of both basins.

Paae 2. fourth Daraarabh It appears that you are saying that a large
ngul ation of €. m. macularius inhabit8 Quitobaguito Spring...
cument clarifiedto indicate reference to C_m erenus..

Paae 2. fifth Daraaraoh W are troubled with the suggestion that several
popul ations of "questionable genetic purity" be destroyed.

Response Extant wild popul ations of desert pupfish rePresent the original
genetic stock of the species and are, therefore, irreplaceable. The
protection of these individuals is critical to the continued existence of this
species. Populations which are of questionable genetic purity, can never be
guaranteed as isolated and may, therefore, threaten recovery of other

popul ati ons.

Paae 2. sixth Daraarabh Is it really necessary to carrying out the Recovery
Plan to include such extensive detailS on the spawning behavior of the
speci es.

Response This information is provided as background. Alarge portion of the
readers of this plan are not academics or biologist8 and may be interested in
the general infornation.

Paue 2. |ast Daraarabh The reference to "other nortality factors" has been
del eted from the recovery plan.

Paae 3. first paragraph Title modified to read co-occurring native fishes,
as suggested.

Paae 3. second Daraarabh Cited interactions wth non-indigenous specie8
include only conpetition and predation. Are hybridization and pathogen

transfer not evident or suspected? _ .
Response Information on hybridization or pathogen transfer is not available.

Paae 3, third DarauraDh The terms non-native and exotic are used
synonynously as acknow edged in the glossary.

Paue 3. fifth Daraurabh It seenB that an effort should be made, regardless

of the likelihood of 1ts successful achievenent, to at |east define what would . - =

need to occur to enable delisting. . .
Response Delisting is not seen as feasible in the foreseeable future. Once

this plan is finalized and approved, downlisting of the Colorado River form of
desert pupfish is expected to take a mininmumof 15 years. Neither down- nor
delisting of Quitobaguito pupfish is expected.

Paue 3. sixth Daraurabh What is the basis for the nunber 500 (for the number
of overwintering adults)? What is the normal sex ratio for this species?
Reswnse  The nunber 500 individuals is based on the citation8 in the
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docunment and review by the Desert Fishes Recovery Team. The sex ratio should
pedappaoxll mately 1:1 or whatever is sufficient to maintain the 500
i ndi vi dual s.

Paae 3. seventh paragraph Docunent nodified to delete anthroponorphic traits
to watersheds.

Paae 3, eiahth paragraph \Wat is the basis for the target nunbers under
tiers 2 and 3?

Response The nunber8 are designed to re-establish pupfish into a diversity
of habitat t%/pes reflective of those occupied historically. The tiered
approach with the nunber8 specified in this plan should allow managenent to
mmc the natural fluctuations within the constraints imposed by the

di m ni shed quantity and quality of habitat.

Page 3. ninth paragraph |In other recovery plans for species restricted to a
single site, it is recognized that the species may be unique precisely because
of the particular characteristics of that environment. The establishnent of a
second popul ation is specifically discouraged excegt as a last resort. How
does this differ in the case of Qlitobaguito pupfieh?

Response The second popul ati on of Quitobaquito pupfish iS neant to serve as
arefugium and should be in the vicinity of Quitobaguito Springs.

Paae 4 _first paragraph One concern we have with the protocol devel opment is
alluded to in the final sentence of this section in referring to possible pre-
exi sting anthropogenic influences. How will this affect the selection of your

baselines (controls) for genetic conparisons?

Response The genetic integrity of the desert pupfish shoul d be maintained so
the populations' genetic diversity is allowed to follow a natural, independent

evol utionary path.

Paae 4. second paraqraph Again, what is the basis for the nunbers? Wy 50
pupfish and why 25 of each sex? . . . .

Response The sanple size was determned bya conmbination of literature
reviews andconsultation with nmenbers of the Desert Fishes Recovery team and
other fisheries authorities. Sanple sizes should be approxinately 50.
Additional information may modify that figure during inplenentation.

Paae 4.last paragraph W strongly support the intent to use "information
and education' prograns to help pronote a successful recovery of the species.
Agai n, however, Wwe Woul d encourage you to consider using the previously cited
pupf ish 'of questionable genetic purity" for the public displays instead of
destroying them and then depending on pupfish otherw se useful to recovery.
Response This is a very conplex situation. Can popul ations ever be
guaranteed a8 isol ated? Extant wild popul ations of desert pupfish represent
the original genetic stock of the species and are, therefore, Iirreplaceable.
The service believes that the protection of these individual 8 is paranount to
t he continued exi stence of this species.

Bill Rinne, Bureau of Reclamation, Boulder GCty, Nevada
Memorandum dated March 30, 1993
No specific comments; no responses needed.

Mason Bolitho, Arizona Departnment of Water Resources, Phoeni x, Arizona

Letter dated March 30, 1993 ] S .
Offers services on obtaining information on the acquisition of water rights

and | egal protection of instream flows.
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Conrad G. Keyes, Jr. |International Boundary and \Water Conmission (USIBW), E

Paso, Texas

Letter dated March 31, 1993

The USIBWC provided background information on the Treaty of February 3, 1944,
for "UWilization of Waters of the Colorado and Tijuana Rivers and of the Rio
G ande. " Sonme discussion is included bel ow

Paue 1, third Daraarabh The USIBWC is concerned about the extraterritorial
application of the desert pupfish recovery plan... the United States, at this
tine, is not prepared to enter into negotiations for a United States and
Mexico ground-water treaty.

Reswnse  Although the plan discusses the potential for the control of ground
wat er, specific mechanisnms will be determned on a case-by-case basis at a
later time, and in fact may not be possible. Recovery plane delineate
reasonabl e actions which are believed to be required to recover and/or protect
|isted species. hjectives will be attained and any necessary funds nade
avail able, subject to budgetary and other constraints affecting the parties

i nvolved, as well as the need to address other priorities.

Paae 2. second full Daraarabh  The USIBWC would be favorable to the Service
utilizing sites inMexico if it can be done w thout governmental involvenent,
that is 1f non-governnental organizations can purchase | and8 and avail abl e
water right8 to protect habitat. Can the Service consult with the USIBWC on
site specific recovery pl ans?

Response It will be inportant to have the perspective of the USIBAC. The
Service will definitely consult with the USIBWC on ground water managenent and

ot her such issues.

Paue 2. |ast paragraph The USIBWC is currently consulting with the
Departnent of State on the issues raised by the desert pupfish recovery plan
and has respectfully request that no action be taken until that consultation
is conpleted.

Response |nplenmentation of the recovery plan has not yet begun.

Acting Field Supervisor, Fish and Wldlife Service, Carlsbad, California
Memorandum dated July 19, 1993

Most of the recomendati on8 were granmmatical and wereincorporated as
suggested. Sonme comment8 which are discussed bel ow

Paae 1, |ast paragraph, continuing to next page  The popul ati on of desert

pupfish Wi thin the salton Sea raises several issues which may need addressing
In the Plan. Based on the results of recent surveys, desert pupfish |ikely
occupy nmore than a few shoreline pools. Wth this apparent increase in desert
pupfieh popul ation nunbers it seens plausible that the novement ofgenetic
material between the Salt Creek population and the San Felipe Creek popul ation
currently exists. Pl anned water conservation neasures, if inplemented, wll
affect the aquatic ecosystem of the Salton Sea and sherten the anount of
remaining time that introduced fishes can persist due to increase8 in
salinity. This loss of introduced fishes will likely benefit the desert
?}Jpﬁish but may cause harmthrough the | oss of suppression of l|arge predatory
i sh.

Reswnse  The docunment ha8 been nodified to reflect the expansion of desert
pupfish beyond "a few shoreline pools" into the irrigation drains around the
Salton Sea. If genetic information is being transferred between the Salt
Creek and San Felipe Creek populations, that information should be verified
during inplementation of the genetic nonitoring program The effect of water
devel opnment projects, e.g. inpoundnent, stream diversion and groundwater
pumping, can be expected to continue and increase in the foreseeable future.
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The recovery plan discusses the need for long-term protection and management
(e.g., specific designation as Areas of Critical Environnental Concern,
Research Natural Areas, etc.), assurance of water of sufficient quantity and
guahty, protection against habitat degradation, control or renoval of

el eterious non-native animl 8 and vegetation (if present), prevention of

i nvasi on by non-native fishes, and nodification ofl and nanagenment practices
deleteriously affecting aquatic habitats. Inplenentation of specific tasks
regwred to achieve population and habitat security nust be directed by

i ndi vi dual nmanagement plane for each site.

Page 2. first paragraph The salton Sea issue is further conplicated by the

presence of a variety of contaminants (e.g. selenium DDT, and metabolitee of
DDT). Information needs to be devel oped concerning the affects of these
substances on the desert pupfish and should be identified as action within the
Pl an.

Responge Task nunmber 6 addresses the factor8 affecting popul ation
persistence. The docunent acknowledges that many attenpts to prevent the
dem se or establish new desert pupfieh populations have failed. Althou?h
factor8 such as habitat size and stability, water quality, mininum population
size, and non-native sgecieS have been Suggested as being irrPortant
influences, there has been linmted attention given to quantifying causal
relationships and designing prograns to nmintain populations and maximn ze
popul ati on establishnent success. The exact paraneters are not yet
established and certainly can include contam nants.

Paue 2. Seventh Daraarawh Having a legally binding, |long-term (>25 years)
agreenent woul d not seemto neet the "perpetual" standard.

Responge Twenty five years fromfinalization ofthis plan would take us to
the year 2018. Once this plan is finalized and aﬁproved, downlisting of
Cyprinodon macularius macularius is expected to take a mininmmof 15 years.
Total recovery (delisting) is not expected in the foreseeable future.
Delisting of this subspecies is not considered feasible in the foreseeable
future. Neither down- nor delisting of Quitobaquito pupfish (Cyprinodon
macularius eremus) is expected. Gven the long-term recovery objectives, this
recovery plan will require periodic review, including the appropriateness and
the effectiveness of the 25 year agreenent.

Paae 2. ninth paragraph Docurment nodified to add SEDUE and CES to the

Glossary of Term nol ogy. , ,
Response CBS has been added to the "Key to Acronyns used in |nplementation
Schedul e".  Secretaria de Desarrollo Soclal (SEDESOL) has replaced SEDUE and

is mentioned in the text.

Instituto Nacional De Ecologia. Direcction CGeneral De Aprovecham ento, Mexico
Letter dated May 12, 1993 (translated by Cande sanchez Barfuss, The Nature
Conservancy, Phoenix, Arizona)

Most of the letter was general and did not request nodification to the
document.  Some conments are discussed below. The page and paragraph nunbers
refer to the translated version of the letter.

Paae 1. fourth paragraph Concern expressed over the need to have a nore in
depth study of the distribution and abundance of the non-described subspecies
in the Sonoyta River in Sonora and_cyprinodon nacularius eremus in Sonora and

Lower California. . . _ _
Responge Task nunber five in the recovery plan calls for nonitoring and
maintaininu all natural, re-established, and refugium populations in the US.
and Mexico: As practicable, all popul ation8 should be-nonitored within the
same general tine frane so that seasonal effects on population dynam cs do not
confound interpretation of data. Mnitoring protocol 8 should be standardized
(e.g., nmethods, equipment, length of sanpling, nunber of observers, etc.)
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within, and to the extent practicable, anong sites. Such an endeavor will
require considerable coordination between the Fish and Wldlife Service,
Centro Ecolégico de Sonora, Secretaria de Agricultura y Recureoe Hidréulicas,
California Department of Fish and Gane, AGFD, and others.

Paae 1, fifth paragraph Concern expressed over the genetic purity of the
popul ations distributed outside the historic range and the potential threat to
the recovery of the species.

Response Mai ntaining the genetic integrity of the various subspecies and
providing for genetic exchange anong popul ation8 within a subspecies is a
priority of the recover?/ plan. The Service believes that in order to naintain
genetic integrity, populations of questionable purity must be destroyed.

Boyd G bbons, California Departnent of Fish and CGame, Sacramento, California
Letter dated August 12, 1993

Most of the suggested changes were editorial and wereincorporated as
suggested. Some conments are discussed bel ow.

Paae 1. sixth paragraph Aerial application of pesticides and direct runoff
fromagricultural field8 may also affect pupfish populations in the drains.
Response The Service does not have any reference8 on the effect of
agricultural uses on the drains. Wth the pupfish popul ati on expanding into
the irrigation drains, additional information will need to be gathered on
wat er diversion, water quality, and other factors.

Page 1. |ast varagraph Define "mpjor" and "minor" vegetation renoval.
Response Mjor vegetation removal could be acconpanied by dredging or
habitat reconstruction. Mnor vegetation remval should not.

Paae 2, second paragraph \While we support the recomrended |evel of

popul ation and habitat condition nonitoring, recent staffing levels and other
constraints may only allow annual surveys.

Response The reference in the recovery plan to twice annual nonitoring is
what 1s determined to be necessary to assess popul ation statue, and habitat
condition. The two sampling periods would serve two separate functions. The
spring sampling would provide an index of adult abundance after over-w nter
mortality, and the late summer-autum sanmpling would allow assessment of
reproductive success and probable recruitnment. Twice yearly monitoring is
very desirable; however, sanpling once per year is nore desirable than no
sanpling at all.

Paae 2. paragraph QGasis Spring Ecol ogi cal Reserve: This comsists of an
artesian well and two earthen ponds. Each pond overflow8 into a short stream

appr oxi matel_ly 0.25 m and 1.0 m long, respectively. _ .
Response hank you for the clarification on the Oasis Spring Ecol ogi cal

Reserve.
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H. Sam sgiller, Field Supervisor u
C.5. Fish and Wildliile Service AT
3616 w. Thonas Road, suite 3 us f1se ToF

. . ’ ICE - PHOENIX. AZ
Phoeni x, Arizona 85019 ES FIELD OFFICE
Dear Hr. spiller: Jaauary 2, 1992

i receivied and reviewed the Technical Draft Deserz Pupfisna
Recovey Action Plan written by Paul Marsh and Donald Sada. While
the docunment is basically adaguate it contains sone canceof ual
problens that will piague us as we g0 forward With implementation.
For over a decade i have tried to tacilitate the reintroduction Of
desert wupfish but have namde little progress due to both the
communi cati on probl ens between the agencies and the pubiic, as well
as the lack of understanding of the desert ecosystemthat this fish
requires . Correction of these problems will have some snall inpact
on pertions of the ziciegicai aspect of T/E species mmnagenent but
will result in easing the actual process of recovery.

The Executive summary makes several statenments about protecting
the aquatic habitats that the pupfish will inhabit tiat are net

realistic. 1. Bact individual site is vuinerahle to human ==z
natural catastopic events.  Whn-native fishes, fires, £loods,
predators, diseases sr vandalismthreaten each one. There i S NO

way te achreve the actual protection the Sunmary says will be
necessary for any :individuai population. 2. The concept of
"sgecies historic range” is not wuseiul with desert pupfish.
Zistoric ranges inveive at least 3 factors, a) suitabie habitat, 3)
physi cal cazneczicz, and c) records by a competent observer. #ith
large conspicuousdammals there are obvious gaps i N records, witl
smaii fishes there zzs nore gaps than cbservations. Furthermore,
the bes'. water sources were devel oped first; many in the 1880's.
Additional.lLy, livestock nunbers in southern irizena manr have been

3

at the ali-time Z=ich in ta 1890s. Many populations were
undoubtedly |oSst &=afore they were obsarved (complets species
records aze stil! not gzresenmt for native fishes in &arizoma

according to the | oach m nnow ard spi kedace recovery plaas). Wanere
there was continuous suitable habitat there likely were pupiish and
placing a restriction of whefe sonme coliectoc aappened t0 sampie
upon the species i s not adviseable. 3. Lastly, the imsistznze Of
mai ntai ning the species within :he historic range is a bad idea on
the 1 ong tezm since we kmaw the climate has alwaysbeen changi ng
and the race of czaznge may be increasing due to human activity.
Thi s »roblem continues into the issue of genetic exchange between
populations. It wouid be wise to carefully concider the impact of
movi ng individuais irem one set of environmental conditions into a
difterent area. Iadividuals adapted sr adapting to Sonoran Desert
rainfall patterns nmay cause prehlems if introduced to a Hojave
Desert population. Zvelution has nact ceased, it is continuing and
we should permit zaiural selection of individuals for size specific
environmental condizicas rather Iiti=an automatically managing for
frequent genetic exchange. _ _

Page 5. The paragraph at the top is an excellent discussion of
the environmental csnditioms that the pupfisa will have to survive



within. The managi ng agenies will be working within this framework
and populatioas will be continuously iost.

fage 26. i disagree with the need for site specific regulations
to Protect habitats, such as ACZC designations. The £$a provides
far rore Protection than an administrative designation such as
ACEC; also the land managenent agencies will have problenms with the
addi tional Paperwork; and will see an inconsistance if the FwWs
doesn't establish Critical Rabitat. Wwill FWS require a speci al
adm nistrative designation on its wildlife refuge for pupfish
popul ati ons?

There is a need for a site specific management olan for each
popul ation, but the BLM, TWS and aGrD develop them already in the
reintroducti on agreenent. The reintroduction plan should detail
i ssues such as water rights, on-site nanagenent, and control of any
del eterious animal or Plant (such as cattails) regardless if it's
native ornot. It will be the number of Popul ati ons of pupfish
that wi || _Protect it from extinction, not guarentees oaapgieceof
paper. The current policy of detailing future managenent in the Ea
prior to the release of T/E species seens to be a good Practice:
after the fish are in the vater it is very difficult to correct
m sunder st andi ngs. The Draft Plan should be nodified to require a
managenent gsian for each site prier to reintroduction.

Page 31. All populatioens will "™Wink ia and out"includi ng our

tier 1 stocks. This docunent, on page 5, explains why. The
solution is sot to devel op huge Plans hut %=a have a let of
Pogul ati ons as insurance. En example is the Dude fire which

resulted in the loss of sone fish populations. The common Species
3re sai e act zecause thev live in safe aabitat but because they are
in many |locations and the iess of severai doesa't jecorodize the

species.  Jispite evervybodys best efforts =e continue ta | ose fisa
popul ations and ae anmount of Planning wili Prevent it. e need to
nave many Popul ati ons not a £ew presumed secure ones. Even Eisa

hatcheries get shipment of bad Fish food, zave Parasite or disease
outbreaks, 204 Pover failures.

page 32. The recent hydrol ogi c report on the San Pedro River
needs to be reviewed. Dry rivers are Poor iish habitat. The San
Pedro River should be studied asa Potential reintroduction site,
it might not be suitabie anynmore due to several environnental
problems and the statement that it "nust be concidered a Priority
re-establisament Site" is Premature. The current #W$ Policy of not
utilizing the experinmental non-essential status wocks against the
reintroducti on of listed species by delaying the Process until the
sites are allocated to other uses or are Lost due to the !ack of
publie issues.

As previously stated, ny concerns are Primarily on conceptual
issues and inplenmentation oproblems. Aguatic species are very
vul nerable ia the desert because everything in the watershed
atfects them and society waats to nove the water some Place el se.
This pian is fine in so far as the bieology goes but is not
realistic anymace. The |and nanagenent ageacies have many laws
they nust implement, not just the £sa. (Quality sites are being
allocated to other uses because there areaa fisa in them
Regardless of their legal status the agency will act to protect the



resources because the gzublic supports that type of thing: but there
i'S no support for prectecting a site that mght get pupfisa sonetine
in the future.

Once fish are in the water there IS NO protection agai nst
natural catastrophy or vandalismregardl ess of the agenci es name or
speci al designation on paper. What counts is selecting good sites,
establishing a consistant nonitoring program and having a site
specific managenment plan in place so that problens can be corrected
quickly.  We will be in a managenent node forever, regardl ess of
what we would like in our glossary of terns on page 55. The best
sites will require |ess managenent. It will be only a matter of
degree. | amaware of the nassive managenent at Quitobaquito and
at the salton Sea, for exanple. Warren and Anderson, 1987,
docunented the inpacts of livestock grazing at Quitobaquito and
since then there has been control of native vegetation, digging of
wat er ways and cl eani ng out ofsedi nent.

Regardl ess of the tier, or the paper protection, there nmust be
provisions for regular managenment to renove salt cedar, Kkill
bul I frogs, dredge sand and gravel and to reintroduce the fish when
they wink out again. Dueto the world-w de inpacts from nodern
technology and our desire to hold aquatic systems in their present
conditions or a desired condition, we wll have to conduct
managerment to offset human inpacts ornatural processes such as
erosion and plant succession. This Draft Plan infers that sites
will remain static and individual populations of pupfish wili be
safe and stable if we carefully select our locations; and that is
not possible.

The failure of this =Regior to utilize the =Zzperimental-
Nonessential! p2rovisions of the zsa wll make it difficult for
multiple-use | and nanagenment agencies to take part in the recovery
of desert pupfisi. There are too many conflicting lavs that
Congress has passed directing |and managenent for conplete,
technicai conpliance with all provisions of the Z£sa: in
prof essional career |'ve beard of many fully protected species and
populations that have been lost, but | can't think of any
Experi ment al - Nonessenti al popul ation that an agency decided it
didn't vant anynore and had the animals renoved. In my experience,
a?enci es are just as concerned about protecting popul ations of rare
flora and fauna regardless of their official status...the public is
not making the distinction, either. Because there will always be
theneed to nmanage sites, and because the public lands will alvays
have minor conflicting uses oczurring it will be extreamy
difficult for multiple-use agencies to buy into this plan as it is
vritten. I expect there will be a nove to put inplenentation of
the ESa into the same category with other single use activities,
such as nmining and livestock grazing, and require a full
Environmental | mpact Statement grior to reintroductions if there
isn't sone flexibility (such as provided with the Zxperimental-
Nonessential provisions).

QG her coments are included in the text. Thank you for the
opportunity for me to comment on this Draft 2lan.

Sincerely;

.
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STATE OF CAUFORNIA—THE RESOURCES AGENCY

DEPARTMENT OF FISH AND GAME
330 Golden Shore, Suite 50
Long Beach, CA 90802
(310) 590- 4807

January 27, 1992

¥r. Sam Spiller. _ ]

U S Fish and Wldlife Service
3616 W Thomas, Suite 6
Phoeni x, Az 85019

Dear Hr. Spiller:

Thank you for the opportunity to provide |Xou with ny
conments on the Draft Desert Pupfish Recovery Plan. | believe
the i mpl ementation of this plan will be instrumental in the
recovery of this svecies. The followi ng are ny suggestions for
changes” and/ or additions to the current &aft:

| suggest that the recovery plan should make reference under
the "Life History" Section (P%. .85) and the "Reasons for Decline"
Section (pgs. 14 & :5) to a thesis by Margaret Matsui (1981
entitled "The effects of introduced tel eost species on the social
behavi or of cyprinedon NMacul ari Us califormiensis". | believe
this thesis provides an I nporiant reference forthe interference
by several non-native fish species with the spawni ng behavior of
the desert pupfisa. | have enclosed a copy of the thesis for
your review.

The first sentence of the second par a%r aph on Page 1f
draft states that "Interactions with introduced nosguitofis
noted early as contributory to the decline of pupfish in th
Salton Sea (Evermann 1916, "see also Jennings 1985)". This
sentence is not supported byEvermann’s 1916 report - hi S report
only mentions one specific spring (rigtree John) where he
collected them and makes no reference to their abundance in the
Sea itself. Msoquitofish were not nentioned as being present-in
the Sea or in springs by the author. This sane author does
report (calif. Acadeny Sciences, Vol XVIIl, No. 18, Pg. 553) in
1930 that desert ﬁupfish in the irrigation ditches “had been
mostly or altogether renlaced by the mosquitefish” but that "a
good number were found in the highly saline waters of the salten
sea". |t is not known what observation or report the latter
reference is comparing desert pupfish and nosquitofish abundance.
Col eman (1929 reference incl udeds says that both desert pupfish
and mosquitofish were "in sufficient ‘abundance in the Sea to form
the food of a considerable population of spertfish since they are
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Mr. sam Spiller
January 27, 1992
Page 2

found all along the shoreline". Additionally, Barlow (1961)
refers to having observed schools of juvenile pupfish nunbering
upwards of 10,000 individuals - this observation was made for the
shoreline pools at the Sea.

, On Pg. 19, under Recovery, (h) salton Sink there are four
tier 1 locations listed - two of these are San Felipe Creek and
San Sebastian Marsh. | do not understand the rationale for
separating the two since San Sebastian Mrsh is an area within
San Felipe Creek that in many years has a direct connection to
the remainder of San Felipe Creek. | suggest that only San
Fel i pe creex be considered as a |ocation for tier 1.

. I suggest that tier 2 and tier 3 popul ations be established
in a phased manner that allows for essential genetic, life
history and habitat preference/requirement information to be
acquired for representative populations prior to establishing all
of the recommended nunber of populations.” Oherwise, it will be
ver?/ costly to nonitor established pogﬁul ations as well as do the
bi ol ogi cal “studies that are needed. herefore, | suggest that
maybe only one-third of the popul ati ons be established within a

I o-g_ear period and along with them woul d go the appropriate
funding for the studies.

This conpl etes my coments on the draft.  Thanks again for
the opportunity to review it and express my opinion.

Sincerely,
J 2.0 Y
%W M
d enn Bl ack
Californi a pepartment of Fish
and Gane

cc: B'etSKl Bol ster
Kim N col

Attachnents
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Arizona State University

9 February 1992

Department Of Zoology
Tempe, Arizana 85287-1501
602/965-3571

United States Department of interior
Fish and Wildlife Service

Ecological Services

3616 W. Thomas, Suite 6

Phoenix, AZ 85019

Dear Mr. Spiller:

Enclosed is my copy of the draft review of the desert pupfish recovery plan
authored by Dr. Paul C. Marsh. The report is very well-written and | have few
comments on content. except for corrections of typographical errors and comments
penciled in the margin. The only things | can add regard some minor points
concerning the genetics oi pupfishes. First, | will provide Paul with a copy of
manuscript on mitochondrat DNA in pupfishes (by Dr. A A Echelle and myself).
He will be able to incorporate any information from that manuscript into his draft.
The second point regards sample sizes for monitoring genetic characteristics of
desert pupiish populations. It is likely the only differences between populations will
be in allele frequencies, requiring larger sample sizes {ca 50 - 100) than those
outlined in the document (¢a. 20). The status of this species may make such large
sample sizes difficult to obtain; however, accurate assessment of ailelic and
genotypic frequencies cannot be achieved without. appropriate sampling. Therefore,
it may be necessary to work out some intermediate level which will allow
assessment of genetic features without aamaging the recovery effort.

| hope that my review has assisted you in your efforts. If there is anything else
you require, you can reach me at my office (602-965-1626}. Good luck in
achieving your goats.

Sincerely,
-
A SN

Y

Thomas E. Dowiing

FEB 11 1992
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United States Department of the Intenor

NATIONAL PARK SERVICE
ORGAN PIPE CACTUS NATIONAL MONUMENT

IN REPLY REFER TO: ROCTE i. BOX 100
AJO. ARIZONA 83321

N22

February 10, 19892

Memorandun
To: Field Supervisor, Ecological Services. U.S.F.W.S.
From: Superintendent, Organ Pipe Cactus National Monument

Subject: Technical Review of the Draft Desert Pupfish Recovery Plan

Thank you for providing us the opportunity to review the draft of the Desert
Pupf ish Recovery Plan. Enclosed you will find a list of our comments.
questions, and concerns. If clarification is needed with regard t o these
comments. please do not hesitate to coatact Jim Barnett., Chief of Resources
Mapagement. or myself,at (802) 387-6849. Thank you.

Szncerely .
J ~

Harold J. Saith
Superintendent

=W s
us. FiSH & WILDUFE STRViSE
£5 RELD OFFRCE-PHOBNX, AZ



"TECENICALDRAFT DESERT PUPFISH RECOVERY PLAN"

COMMENTS

Pg. 28, Para. 2. Sent. 1. How can we prevent introduction of exotics at
Quitobaquito.

Pg. 14, Para. 1, Sent. 2. Could longfin dace (Agosia chrvsogaster) be
compatible with pupfish at Quitobaquito?

Pg. 36, Para. 2, Sent. 1. 1Is it desirable or necessary to do twice
anoual e onitoring at Qui tobaqui to?

P g . 41, Para. 2, Sent. 2. Would interpretive signs or displays, in both
Spanish and English, be helpful? Death Valley National Monument has a
snall aquarium in the Visitor Ceater as part of their display.

P g .7.Para. 2, Sent. 2. Why do genetically impure stocks have to be
destroyed? Can they not be used in displays?

Pg. 33. Para. 3, Sent. 1. Where would a refugium at ORPI be located and
what kind of maintenance would be required?

Pg. 26, Para. 1 . Sent. 2 . How can we protect the springs 3_‘
Quitobaquito froa the effects o f groundwater pumping in Mexico?

Pg. 29, Para. 2, Sent. 1. Are Rio Sonoyta habitats affected by the
discharge of pollutants in the town of Sonoyta?

Pg. 37. Para. 1., Sent. 3/4. How would we monitor moce intensively the
baditat at Quitobaquito? Is photo monitoring necessary?



Sally Stefferud

Gevernor
Fife Symiegion
Comeisi
Phillip W. Ashcroft, Exgar, Chairman
Gargon K. Whiting, Klesayke
Laoy Tayicx. Yums

GAME & FISH DEPARTMENT  mdvalicne

2221 West Greeaway Road. Phoeniix, Arizons 85023-4312 (602) 942.3000 5 ‘_D"“'s‘

Depasty Direcror
Thomas W, Spuidizg

February 18, 1992

U.S. Fish and Wildlife Service
Ecological Services

3616 W. Thomas, Suite 6
Phoeunix, Arizonz 85019

Dear Sally:

As per your request, I have reviewed the last version of the draft Desert Pupfish Recovery Plan,
and ] would Like to provide some comments.

1. Tbe plan shows consistency in format, content and style, and previous comments
provided by members of the Desert Fishes Recovery team have been incorporated.

2. Paul Marsh and Donald W. Sada were contracted by Arizona Game and Fish
Department, under a Section 6 project, to prepare the mentioned draft Recovery Plan.
The cover letter of the draft must reflect this action.

3. Recovery criteria, recovery objective, habitat requirements and limiting factors are got
included in the executive summary, as consistent with other recovery plans.

4, Update of the status of some of the transplanted populations of desert pupfish is as

follows:
3)

b)

©)
4

e)

Howerd Well: this site was visited in February 1991 and oaly small
numbers of pupfish were found. No topminoow were found. Bullfrogs
were preseqat.

Deer Vallev High School: ca. 300 desert pupfish were stocked in April
1991 and they are doing well.

Boyce Thompson Arborstum: pupfish were doing well by March 1991.

Roper Lake State Parks this site was visited in January 1991, but no
pupfish were found.

Desert Batanical Garden: small numbers of pupfish were observed during
the March 1991 monitoring.

An Equal Opportunity Agency



Sally Siefferud February 18, 1992
Re: Desare Pupfish Recovery Plan Page 2

) Buehman Canyon: no pupfish were captured during the February 1991
monitoring. Fish were receatly scoured by floods at time of monitoring.

g)  Cold Sprigg Seep: None of the two ponds contained pupfish during the
February 1991 monitoring. Abundant topminnow was observed at. one of
the ponds.

If you have any questions on my comments, do not hesitats to contact me at 789-3508.

Sincerely,

Frameisch Apars—

Francisco Abarca
Native Fish Program Manager

FIA:fa



United States Departme

FISH AND WILDLIFE ccuvesnms
Post Office Box 1306 e
Albuquerque, NM. 87103
In Reply Refer To:
Region 2FWESE MAR 25 1992
MEMORANDUM
To: Field Supervisar, Ecological Services, FWS, Phoenix, Arizona

From: Assistant Regional Director, Fish and Wildlife Enhancement
Supject: Cvprinodon macularius Recavery Plan

We have completed our review of the recovery plan (technical draft version) for

Cvorinodon: macularius. Our comments/recommendations, etc., are either provided on
the margins of the plan or as attachments. We now look forward to receiving a ciear
copy ready for public review and co t

Auachments

EBEIVE
WR 30 B

u.s FISH & mmrz
£S FIELD P‘-'oemx A




STATE OF CALIFORNIA — RESOURCES AGENCY

DEPARTMENT OF PARKS AND RECREATION
Anza-3orrego Desert State Park
Post Ofice Box 299
Borrego Springs, california 92004

February 7, 1993

G lbert D. Metz, Field Supervi sor

United States Fish and WIldlife Service
Arizona Ecol ogi cal Services rield Ofice
3616 West Thonms Road, Suite 6

Phoeni x, Arizona 85019

M. Metz:

W\ apprciate the opportunity to review the draft

recovery plan for the desert pupfish, (Cyprinodon
macularius).

Your staff has done a thorough job of conpiling all the
current literature on desert pupfish and has conme up with a
realistic recovery plan. W would like to continue to
support the recovery efforts of the desert pupfish in any way
-we can. Presently three refugia existinthe park, with
opvortinicies for nore if necessary in the future.

The staff at Anza-aorreqo is working closely with Kim
Nichol of the California Department of ?ish and Gane to
mai ntain and nmonitor the parksrefugia. Conti nued fundi ng
for her maintenance efforts will benecessary to assure a
successful recovery program

if our staff can beof assistance in anK way, please
feel you can count on us. Good luck with the recoverypl an.

Sincerely,
Mack C. iotgegzin
Naturalis?
Anza-B3orrego

AIEKE @\
= =]
| s |
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ited States Department of the Interior 43
| FISH AND WILDLIFE SERVICE Tooat P _
WASHINGTON. D.C. 20240 €57 .o APA
ADORESS OMLY THE DIRECTOR. T ST AHR-—_‘-———
WILLUFE SERVICE Fietlans e————
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Act
a= =17/
In Reply Refer To:

FWS/AES/TE

<&
Memorandum
To: Assistant Regional Director, Region 2 (ES) .
From: Chief, Division of Endangered Species ZA_____
Subject: Review of the Desert Pupfish Draft Recovery Plan &‘—‘

The Division of Endangered Species appreciates the opportunity to rewevv =. ".'m—-é
the draft recovery plan for the desert pupfish (Cvorinodon macularius). R
The draft plan appears consistent with current guidance and policy for the.x._ __"_
development of recovery documents. No specific technical or biological "“-‘—_'
comments are offered at this time. The Division looks forward to receipt P
of the final plan and its successful implementation for this native fish :
species. If you have any questions concerning this review, please cantacti
staff biologist Vicki Finn at 703-358-2171.
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THE UNIVERSITY OF MICHIGAN
ANN AREBOR. MICHIGAN. U.S.A. 48109-1079

MUSEUM OF ZOOLOGY PHONE: (313} 764-0476
FAX: (313) 763-4080

February 16. 1993

Field Supervisor

U.S. Fish and Wildlife Service
3616 W. Thomas Road, Suite 6
Phoenix, Arizona 85019

Dear Sir:

I have read the draft for the Desert Pupfish Cvorinodon macularius a fish I have worked
with for some 50 vears. It's an excellent document, and I highly commend Paul Marsh and
Don Sada for a thououghly researched and well written account. My few comments are
entered in red.

There is one additional record for this species that I discovered at the California Academy
of Sciences in 1991. It's from Puerto Penasco, Sonora, Mexico, on the Gulf of California
{6 juv.-ad.), collected by E. W. Kirschbaum in 1960 (CAS 40724), identfied at CAS as only
" ovprinodon™. too far from the mouth of the Rio Somovta which is koown 1o
reaca the Guif in vears of heavy rainfail.

I am glad to see that the northern state of the Baja California peninsula is correctly called
Baja California (not Baja California Norte as many Mexicans insist on callingit: t hat name -
the modifier "Norie" - was dropped by the federal governnent years ago). The correct nane
of e soutdern state remains as Baja California Sur.

It was a pieasure 10 review this fine account.

Sincerely yours,

Robert R. Miller .
Professor Emeritus of Biology
and Curator of Fishes

158/RRM

FEB 22 1993



United States Department of the Interior

NATIONAL PARK SERVICE
ORGAN PIP2 CACTUS NATIONAL MONUMENT

IN REPLY REFEX TO: ROUTE 1. BOX 100
AJO. ARIZZONA 8532!

N1621

February 27, 1993

Memorandum

To: Gilbert D. Mez. Actng Field Supervisor, US Fish & Wildlife Service, Arizona
Ecological Services Field Office

From: Superintendeat, Organ Pipe Cactus National Monument

Subject: Draft Recovery Plan for the Desert Pupfish (Cyprinodon macularius)

Enciosed please find comments on the subject draft recovery pian for the Organ Pipe Cacws Nariogal
Monumeant. Thank you for the oppormnity to review the document and we look forward to assisting
with future recovery and protection of this species. If there are any questions please cogtact Jim
Barnex. Chief of Resources Management, ac 387-7662 ext. 7110. Thank you.

M/
C%I. sz

encl.




DRAFT
DESERT PUPFISH (Cyprinodon macularius)

RECOVERY PLAN

Comrments: USDI, National Park Service

1Y)

Organ Pipe Cactus National Monument
Rt. 1, Box 100
Ajo, AZ 85321

Pg. 2, para. 1: Organ Pipe Cactus National Monument is in Pima County not Santa Cruz
County.

Pgs. 31-32. We would like additional deails on the establishment of a refugium population
of the Quitobaquito Pupfish. Currently one refugium is maintaied by the Arizona Game and
Fish Deparunent (fish removed from Quitobaquito Pond in 1989). The pian indicates that the
refugium should be loczted "in the vicinity of the species namral range (i.e. Organ Pipe
Cactus Natonal Monumeat).” At this time there are no suitable refugium sites in the
Monument We recommend that US Fish & Wildlife Service, Arizona Game & Fish and the
Narional Park Service work towards the idendfication of a refugium site before the compietion
of this plan.
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June 2. Mixe
Dept. Integrative Siology
University of Caj.i«:'cr/:?‘a .

Berkelev, CA 94720 ng.ﬁg
{510) 64Z-531i8 ’ -

. March 13, 1.993

Field Supervisor

¥.s. Fish and WIldlife Service
3616 w. Thonas R4.. Suita 6
Phoenix, AZ 8501¢

Re: Tomments on The drarfT recover

[

T was impressed bv Thae thorcugh and ¢
draft Tecovery slan. zané feel like It

z . Specii:
comments refsrerced Sv page 2umbess Scilow. My copy ZiZ now
include TzSla2s —efzrmed s i The TaxT, =T sanmeT commenT TSiT

Zormat or clazitTy.

One per<icuiaz =zcncerz I have is That The 7
aédress possibles variztion in reprsductive =easo
sopuiaticns. My work with tThe closeiv-—eiztTsd Owens o
-2Gi , Tevezlad as much as = three month iiiference Ia T
~nset of spawni=g i= zcpulations just & Saw miles =
TacteracTicn of —emperzTore =nd pnotovericé aTe STCDEDLY
—esponsiniz for Tais difference. but Tae zausas and consequences
of diffsrent zpewning seasons zave noT de=xn Iully investigztac.
Riaowicugs of Ths Timing and durazion 27 The spawning seassn i
each popuiation is critical =z management decisicns involvin
vegetation concsol, wransplant activities, and population
censuses.

Ancther concern is one common T

s supfish Teccvery siamz. IoW
many individuals censTiTuta 2 "scpuiazmien” 25 defined By <he
—ecoverv cwiteria? This is a difficult guesticn That was ot
adecquatzly addézessed in =his draft plen. .
Specific Comments:

Drafe Fage (DP! L; Paragrapn (F! l:
Z=ange "zehaviswiszts" <o "eThcieogists.” The IoImer TeTm nLas
z svecific meaniag thaT 13 faaccuratse in Thlis coalexc.

b zoussisn 3f silozvme variatisn is oo vagsze TS 2e
sseful. ZIxglais t2e relsvance of the mean NeTerorYgoSIty vasuss
2F . maculazive seinz cempawazis o jofaniue, and hew nis
- - T ———g e 4 e
SLTSCTE TENnegament J2CcLiiins.



DP 7, P 3:
The recomendati on that several popul ations of questionable
geneti c purity should be destroyed is buried in thissection. |t
belongs_in =2 later section 0N recommendations.

=

DP 93 P1: T ¢ .

. The mixture of past and. present tense in +this paragraph-is a
littl e awkward. I think <the discussion of habitats should. bemore
clearly delineated between past and present, with reference to

P

the historical tinme frame denoted by the past tense. =

3 -

D 10; fizst full P: ~ " 7 . .
. The reference to comsort pairs given as Barlow (1861} is
incorrect. Consort pairswere described inKodric-Brown (1581).

D i1; first paxrtizl P:

The term "incubation." which implies nodul ati on of
tenperature, is not accurate for pupfish. Their eggs nerely
develop without incubation.

D 16: » 3:
| s <the source of nmercury kxmown?
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FULLERTON COLLEGE NATURAL SCIENCES

19 March 1993

Fi el d_supervisor .

U. s. Fish and Wldlife Service
3616 west Thomas Road, Suite 6
Phoeni x, AZ 85019

Dear Sir:
| have fini?hed reading thereview draft of the recovery plan for

the Deserl Pupfish, Cyprinodon macularius. | have commrent ed
directly on the manuscript.

Back in 1977 a group of us got together to begin the |ong tedious

process of getting *this [ttle fish listed. Per haps you can
i magine how gratifying it is to finally see the wheels in notion
foran actual -recovery plan. | foundthe document to be extrenel
well done. It is =herough, insightful, and well researched. Pau

Marsh and Don sada are to be commended.

1: | have a major recomrendati on for improvement, it is that
protective measures for the remaini n?. natural popul ations should be
spelled out nore precisely, parficularly for the California
populations. MeXxican populations.are obviously beyond our control.
in zne United States, the Quitobaquito popul ation seens relatively
secure, but the precarious status of the califormia populations is
understated.

the San Felipe Creek population is the nmost secure of the three
calitornia popul ations but it suffers froma |ack of guiet water.
*ne Stream course lies in a sandly wash that is subjected to
repeated flooding. Wile the population seems always to recover
¢zos fl0o0ding, its nunbers suffer a severe decline nearly every
you in late sunmer during flood season.

Regarding fish in shoreline pools, .as of early 1991 there was
serious concern that pupfisn had been extirpated from the saiten
sea. A survey conducted by the California Department of Fish and
came during spring of that year revealed a remarkable resurgence of
pupgish populations in shoreline pools and adjacent irrigation
drains. |t may be that the extended period of extrenely, cold
weat her during'the winter of 1990-91 elim nated rTilapia zilli from
those habitats. Wthout interference, perhaps in association with
the "Maren nmiracle," a period of heavy rainand runoff, the pupfish
popul ations were able to recover. Wiatever were the circumstances

(7141 992-7108 32) East Chapman Avenve. Full Californa 92632-2095 (714) 992-7000 * FAX (714) 4473097
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favoring recovery, the conditions responsible for the initial
decline”have not )_Geen rectified. Inaddition, the salten Sea at
thleI ptr_esent time is experiencing an unprecedented anount of water
pol | ution.

The population in upper Salt Creek is even nore threatened- Eased
on n¥ quarterly surveys, carried out for three years, | estimate
the total populatiom t0 be small, nunbering in“the 100s. The
popul atiorr is impacted vith non-native. species, including potential
corrPetltors and predators. A source of non-native fishes occurs
upstreamat a fish farm and Dcs paimas Oasis. Furthernore, the
popul ation lies a tew hundred meters downstreamfroma railroad
crossing that fermeriy carried the ogre trains fromthe Eagle
Mountain iron nmine.  Recently, the Riverside County Board of
Supervi sors approved, in concept, a trash train that viould carr

trash from Los Angeles tothe tormeropenpit mne. waile freigh

cars would be covered, and nodifications nay be made to the
railroad trestle, it is presumed that the tracks could carry four
trainloads a day for a hundred years. It seems to ne that thereis
a significant chance a some sert of accident occurring during that
time that could conceivably mPact the fish population. Wat arout
a diesel spill, for examplez [n the exs | read, the only allowance
for the pupfish population Was that they would be restocked if an
acci dent occurred.

Sso, | have no guarrel With the adequacy or direction of the
recovery plan. It is a fine document. However, as it reads nou a
poorly informed reader could be led to believe that natural
opulatigns in California are relatively secure, which couldn't be
arther from the truth.

Sincerely,,

(Uloir Jtodon_

Allan A. Schoenherr
Prof essor of Ecol ogy

S e A s
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March 25, 1993

Sam Spiller, Field Supervisor
US. Fish and Wildlife Service
3616 W. Thomas Road, Suite 6
Phoenix, AZ 85019

RE: Desert Pupfish, Cyprinedop macularius, Recovery Plan
Dear Mr. Spiller:

Thank you for the opportunity to review the recovery plan and to express my
ide2 to udlize desert pupnsh for mosquito control. 1 fesl this idea has strong
possibilities for everyone's benefit

Our District would like t0 make 2 suggestion 10 assist in the Recovery Plan
of the Desert Pupfish. [ believe this fish could be effectively used for control
of mosquitoes, midges and other insects in the golf course and counrry ciub
iakes and ponds in the Coachella Valley and other areas of the Southwest.

Informatian from various sources such as university thesis and dissertations
and papers in Proceedings of Desert Fishes Coundil indicate tae pupiish feeds
on aquatic organisms throughont the water column while tic mosyonolisn,
Gambusia z2ffinis, teod to feed mopenwateranda:t.hesxma.ce
It makes sense to utlize 2 nadve fsh thar is also 2 better predator.

The Coachella Valley bas about 85 golf courses with another 25 courses
planned for cornstruction within the pext 10 years. Each golf course and
counTy club has many lakes and ponds. Through agreements with these goif
courses and counuy chubs, it any be possible to greatly the sumber of ‘quasi-
naral” refugia (r.hud tier, page 2Z). Many pecple living in these protected
conmnunites are sensitive o environmental issues such as endangered species.

Our Disuict currently uses mosquitofish in these locafions ' to control
mosquitoes. We oy to use biological conwol organisms frst, bio-rational
eompoundssnchasBuandothermema.lshs:. If there is a way to utilize
pupfish for mosquito conzol, we are interested in working cooperatvely with
state and federal anthorities. It would benefit the pupiish by broadening their
distribution, increase their populadons and their number of refugia. With
teamwork, ali involved agencies could benefit while improving the situation
for the pupfish.

FaaWie.ll 1

A veCIOF 18 fTy eSOl OF S0wWr ArUVORGH, 00N OF Other WMl Of QUONG Mamith MgRihcancs capable of
Camsing MaTan dlecomion, inyury, of Gapuble of o e agent of hurnen Glesasa.




Our District could rear these fish at our facility for furure release or use in
the habirat descrided above. If you determine this idea to be worth further
discussion, I would be happy to talk with you or vour staff | reglize 2
response to.this idea cannot bappen overnight. Let's expiore the pros and
cons to see if we can make it work.

Enclosed are two letters for your review. Please contact me with any
questions or comments..

Sincerely,
Wﬂé}yo
Michaet J. Wargo
Disuict Manager

Enclosures

[N}
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Salton Sea National Wildlife Refuge
P.O Box 120
Calipatria, CA 92233-0120

March 13. 1993

Fi el d Supervi sor

U.S. Fish and %wildlife Service
3616 W Thomas Road, Suite 6
Phoeni x. az 85019

Dear Sir/Madam:

Thank-you for the opportumity to conmment on the draft Desert Pupfish Recovery
Plan. Following are specific suggestions toward inmproving the draft-.

Desert pupnfish (Cvprinodon macularius gacularius) occur mot omly in three
natural populations in California, but also occur in several irrigation.drains
leading to the Saiten Sea. Therefore, the draft recovery plan should undergo
editing to include puvfish occurrence within 72% of surveyed drains around che
Saiton Sea. a copy of "a Distribution Survey of Desert Dupfish iround che
Salton Sea, California" by California Dept. of Fish and Gane bas been included
for your informariem.

Qur office has set vith technicians from the Coachella Valley Mosquito
hbateneat District (cvap), and are intrigued vith the idea of using desert
pupfish for nosquito control in Coachella Valley |akes and ponds. Pupfish,
being nore adapted to |ocal environmental conditions, =zay be an ideal

*bi ol ogi cal control for mosguitos, hovever, there is reluctance to persue the

i ssue because of the fish's endangered species status. in addition, theze
could be problems in maintaining genetic puricy of the fish, but please
consider this idea for the draft recovery plan. Acopy of our letcer to CVMAD
i s included for yeur information.

Executive Summary I'nclude under cCurzeat Svecies Status popul ations
of the Colorado form which occur in non-naturai
areas, i.e. vithin irrigation drains.

Introduction, 2nd paragraph Again. include populations of desert pupfish

which oceur vithin irrigation drains which |ead
to the Saltom Sea.

?age 6. 2nd paragraph The Salton Sea, tributary screams, and ,
irrigation drains still support desert pupfish
popul ati ons.

Page 8, 1st paragraph I nclude aon-ratural popul ations of desert

pupfish which occur in irrigation drains.

) ECETTE

MWR I TR 0

‘ & WILDUFE SERVICE
U B e - PHOENI, A7



Page 15, 2 nd paragraph Agai n, pupfish occur not only as remant
populations in tributary streams and shoreline
pools. but also within irrigatioa drains.

I ncl ude discussion of conpetitor fish species
which occur ac the Saltem Sea and its drains.
Include a discussion of triploid grass carp used
for aquatic weed control vithin drains by the
Imperial Irrigation District.

Page 20, 1st paragraph I nclude nore discussion on contam nant issues
facing the salton Sea area (i.e. selenium
boron. salinity) under threats facing pupfish

recovery.

Page 24, 1st paragraph Plans for pupfish habitat should al so ensure
adequate water quality (see above).

Page 53 Again. include irrigation drains under Saltoa
Si nk.

Please contact ze at (619) 348-5278 if you require further inforzacion.

Sincerely. p
Aoncia A Ead i _
Marcia F. Radke

wildlife Bi ol ogi st
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2221 West Greenway Rosd, Phoenix, Asizona 85023-4399 (602) 942-3000 D._LD'""!_

Oupmery Dwatesr
Thmams W. Sooiding

March 23.1993

Mr. Sam Spiller. Field Supervisor
Fish and Wildlife Service
Ecological Services

3616 West-Thomas Road, Suite 6
Phoenix, Arizona 85019

Dear Sam:

Thank you for the opportunity to review and comment on the ‘Desert pupfish,
Cyprinodonmacularius, Recavery Plan.’ We find the document well written, organized
and provides guidance for the management and conservadon of the species. A major
achievement of me plan is that it addresses threats and recoverytasks in both, United
States and Mexico-The Department’s review comments are enclosed, and editorial
comments are simply noted in the margins of the enclosed draft.

If you or your staff have any questions or comments, please contact Dennis Kubly at
788-3516.

Sincerely,

NS

Duane L. Shroufe

Director

DLS:

Enclosures

An Equal Opportenity Agency



ARIZONA GAME AND FISH DEPARTMENT
DESERT PUPFISH RECOVERY PLAN REVIEW

Executive Summary: A. Actions Need&r Action 5 Determine life history and
habitat requirements of the three subspecies.The first sentence within the
Current Species Status section states thet the species is composed of two

subspecies.
B.Recoverv Qbiective: Indicate that delisting of the Colorado River form is net

considered feasible in me foreseeable future.

Page 1, Paragraph 2: Add to the last sentence me following: "The Mexican
government has also listed the species as endangered (Secrewaria de Desarrollo
Urbano v Ecologia {SEDUE] 1981 J." A copy of the reference is attached to this
comments. The document should be cited as foilows:

Secretaria- de Desarrolio Urbano Y Ecologia. 1991. Acuerdo por elque. se
establecen los criterios ecoldgicos CT-CERN-001-91 q u e determinan ias
especies raras, amenazadas, en peligro de extincién o0 sujetas a proteccién
especial y sus endemismos de la flora y la fauna terrestres y acuéticas en la
Repdlblica Mexicana. Gaceta Ecolégica. 15:2-27.

Page 6. Paragraph 4: Replace "AZGFD files’ with Bagiey et al. {1981} and
Brown and Abarca {1892) as better citations of information.

Page 7. Paragraph 1: The sentence: "However, the subspecies has been
transolanted from Santa Clara Slough, Mexico, 10 a number of locations within
e state” should read ‘However; the subspecies has been transplanted from
Dexter National Fish Hatchery (Santa Clara Slough origin), to a number of
ocavons within me state.’

Page 7. Paragraph 1: At least 8 Colorado River form desert pupfish populations
Deer Valley High School, Boayce-Thompsan Arboretum, Flowing Wells Junior
Hegn Scnool, Desert Botanical Garden, private [W.L.Minckieyl. private (R.
Enge-Wilson], Arizona Historical Society [Tucson], AD-Wash {transplanted on
March 1993)) are known to exist as of March 1993. Status for five additional
pooutsnons (Howard Well, Roper Lake State Park, Buehman Canyon,
Hassavermpa River Preserve. Cold Spring Seep) is uncertain as of March 1993.
Popuation status in California and Mexico should be updated as of spring
1993.

Page 20. Paragraph 2: Since 1992. the Secretaria de Desarrotio Urbano y
Ecologia (SEDUE) is now called Secrearia de Desarrollo Social {SEDESOL). The
acronym should be changed throughout the document.



Desert puofish March 23, 1993

Oraft R

y Plan C Page 3

7.

10.

11.

12.

13.

Page 28, Paragraph 2= Reintroduction efforts in the Arizona portion of the
lower Colorado River must only use broodstock from Dexter National fish
Hatchery (Santa Clara Slough erigin) unless future studies dearly demonstrate
that use of other lineages is advantageous.

Page 28, Paragraph 2: Add the following paragraph: ‘A cooperative agreement
with Mexico should be developed and pursued to allow future acquisition of
desert pupfish broodstock. Addition of individuals from existing natural
populations (Santa Clara Slough, fl Doctor) will alleviate problems associated
with in- and outbreeding depression which may oeecur in refugia populations.’

Page 30. Paragraph 3: Replace "AZGFD files’ with Bagley et al. {1991} and
Brown and Abarca (1992) as better citations for mis information.

Page 35, Paragraph 2= Present development plans north of Santa Clara Siougtt
and operation of the desalinization piantin Yuma may threat the continuous
existence of this desert pupfish population. None of theseis discussed in the
document.

Page 51, Priority 2. Task 3.0: Under responsible parry - other Arizona Game
and Fish Department is abbreviated AZGF, it is AGFD elsewhere in the
Implementation Schedule, and AZGFD throughout the.document.

Page 54, Table 2: Population status must be reflected as in item 5 (above)
with the additional information:

2. Howard Well: Status uncertain as of March 1993.

3. Deer Valley High School: transplant date(s) 1983, 1987, 1991.
8. Roper Lake State Park: Status uncertain as of March 1993.

10. Buehman Canyon: Status uncertain as of March 1993.

11. Hassayampa River Preserve: Status uncertain as of March 1993.
12. Cold Spring Seep: Status uncertain as of March 1993.

Page 56. Table 3: Bog Hole: Possibly extinct.
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ARIZONA STATE TX¥ITVERSITY
C tor Envi 1 Studies
Tempe, As 85287-3211
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24 March 1993

Field Suparvisor

U.S. Pisd and Wildlife Service
3616 West Thomas Road, Suite 6
Phoenix, Arizona 8501%

Dear Si=:

As rsquested, I have reviewed the draft Desert Pupfish, Cvprinodon paculagpius,
Recovery Plan. Revisions Dy the Servica ace generally acceptable, however,
several comments, suggestions, and corrections are offsred for yoar
consideration. These are provided seguentiallysas they-appear in the Plaa.

Onder Sazzegt Sopeciss SCacys within the Exgcutive Summary, the last sentence.

ds to be T d. ‘X‘hc *“stacus® of the Rio Sancytz population is not
*limited,"” ics is uncertain (l: the- subspecific level),
while ics distribution is appa:cnuy ‘gQuits limited.”

Pr jon and establi of refugium populations of the Quitobaguito and Rio
Sonoyta forms of desert puptish shouid be included among Recovery Criteris, since
the tasks are specifically identifiad in the Nazrrative Outline (see also below).

Under Recoverv Cziteris, are all extant populations (including transplants,
refugia, and aguacia) to be secured, maintained and replicated, or only axtant
natural populations? This should be clarified.

. Page 1, 3rd line from bottom. Add IUCN-1990 -to -the Miller 1979 refegence

(citation provided below, along with others seationed hare).

Page 1, last lina. u.u.:cma Deomc of Pish and Game should be abbreviated
CADFG (glebai ch ).

e 9

Page 2, line 8. Delete "asz" in the statement °...are referred to as C. m.
magylacivs

Page 3, last lina. Underline pacylarius

Page 4, para 1. Include CAS record provided in litt. by R.X. Miller, and plot
Puarto Penzsco locatiea on Fig. 1 (page §).

Page §, last line. Extirpated and most captive stocks of desert pupfish bhave
been eliminsted o= the Appendix. What is the justification for thias deletion?
(more oo this below).

Page 7. Text should be updated o include inf ion in B m and Abarca
(1991), Bagley ec al. (1992), and NPS (1992), plus other monicoring/trip reports
prepared by AZGFD, Service, or other eatity.

Page 7, para 3, last Res €0 read as follows: ~Thase
povulations should be destzoyed becau-c th-y all are outside the hisctoric range
of the subspecies, are of i ity, and threaten recovesy of
downstoeam populations.*




Page 7. A paragTaphk fros the technical draft (unod.utuy pmodinq saliformnial .,
which preaoneod “failed™ populations and i pendix, has been
deleted. What is the justification for this deletion, a.nd ot the appendix? This
informatioa is valuadle.because it provides guidance in -selection of potantial
transplant/refugium sites, and provides an important historical perspective.
rurther, while I have always been Concarned about the proliferaticn of desert
pupfishk ince private ponds -and ia for r that are leass than obvious,
acknowledgenent and. :.dcutui.cation' of these “populations® is nopethelisss a
requiresent of the Plan. If the-Service chooses to hide such populations (both
extant and extirpatad) by requitring the rsader to-search AIGID files, a reason
far zhis posture should be provided. At the vary least, refarsnce sbould be aade
©o appropriate .reports (e.g., Bagley-et al. 1991, Brown and Abarca 1992, and
others) where this informatiop is-avallabla. As aan-auvthor o£ the r..ci.-uuca.). dratt
and compiler of.original data, I would like to see the App ix See
also page 28 last para, for further justificatien.

Page 8, fixst pn..n." P!.uq .i.n't:uuphne records. inMiller (1968), with citation.

Page 8, second pl-tl, next toilast sestencs. nmn:ly -.::.Lrpaud populations are
Aot included in Table 2. ; .

Page 10, second p.:a, ti.:-: lmm- -Switch the l'l bc:voon behavior and
include. > : - - <

Page 14, second line. -Matsui (1981) is not in the literature cited.

Page 14, second para, middle. H.xuntmte:o-d b of i d
depth .and which, becausa of - its lentic charactar..

Page 14, last complete sentence into first ca page 15. This was changed from the
tc:hm.ul. draft so %that .stactement is no .looger .precise. I: should Dde
aporopriately modified. For example, adult (implied) largemcuth bass do sot
occupy shallow babitat used by dasart pupifish.

Page 16, first para, last sentence. Add an s to bullfrog.

Pages 18-19. P ion and »li of fugium populations of
Quitabaquito and Rio Sonoyta forms of desert pupfish are utogru. parts of the
Plan, and thus sbould be included among downlisting:criteria. According to
criteria as stated, these forms could be extinguisbed and the Colorado River form
could still be downlisted. This was sot the intent of .the techrical drate, nor
would such an « alicy be ptable See-also bottom page 20—-top page 21.:

Page 23, first line. Delete “Norte.®
Page 25, last complete para. Change to “ZTach operation must be swpported...®
Page 26, second parza. add an s to “iaclude® )

Page 29, Specificacions. I do oot agree at all with even “minor® sanagement of
tier 2 populations (other than monitoring and genetic majntesance) because the
term is inexact and subject to diflering incerpretation (depending om who or what
enctity is doing the interpretation). A door is opened here that could lead teo
significant confroptations in the future, to the detzinent of the species. This
section must be changed to indicacte that tier 2 populations can pe counted toward
recovery only if chey have persisted for 10 years without human incervention.

Page 30, last para and 31, first pars. The reader should not be referred to
AZGTFD files for information ou pupfish fars ( ful and octheswise).
Either the origisal appendix sbould de resurrectsd (preferred) or apuropriste
agency repor:ss should be refersnced.

Page 31, first couplete sentence. Dslets s from “appears®
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Literature cited should be carefully checked for s, and referenced to
the text to ensure that all citations are refsrenced (I did not do this).

Implementation schedule (tabulation): preferrad acronys for Arizona Game and
Fish Department is A2GIYD, and for California Department of Fish and Game is
CADFG.

Table 1, last line. Change sp to ssp.

Table 2, items 6§ and 25. As indicatsd above, mantion of “Numerous captive
aquarium populations (AZGFD f£iles)" is inadequate. This Plan should provide
complete informatiocn in this regard, as the Plan may be readily available long
atter the voluminous grey literature from which <the original appendix was
complied has become lost Or obscured. We owe- it to Zfuture sciantists and
managers to leave ag complete a record as possible.

Rafecences £0 be incorparated iste text and included in literatuxre cited:

Bagley, B.2., D.A. Hendrick r.3J. AD .and S.0. Barc. 1991. tatus of the
Sonoran topminnow (Poecilioveis o¢cidentalis) and desert papfish (Cypringden
macylazriyg) im Arizona. Arizopa Game and Fish Dep P ix. 64

PaYy

BSrown, M. and r.J. Abarca. 1992. An update status report Oof the Sonaran
topainnow (Poecilicosis occidentalis) and desest pupfish (Cyprinodon BACUlAZiuS)
in Arizoga. Arizona Game and Fish i Phoenix. 37

Py

IUCN (Internaticual on for the Co ton of and N 1R ces).
1990. 1990 TUcRed L| SU of Threscened animals. IUCN, Gland, Switzarland and
Canbridge, U.K. 228 pages.

Miller, R.R. 1968. Records of some native freshwatsr fisbes transplanted into
various waters of Califarmia, Baja California, ind Nevada. California Pish and
Game S4(3): 170-179.

NPS (National Park Service). 1992, Anaual summary adx* @ cziitirs. Quitobaguito

desert pupfish (Cyprinodon wacilirius sremus). Organ ?Pipe Cactus National
Monument, Arizoca. 10 pages.

Thank you for this opr ity =0 on the draft Desart Pupfish Recovecy
Plan. Please comtact oe if you have -any questions or Teqguirs furcher
information.

Sincerely,

7&.1 L‘LM.M

Paul C. Marsh B .
Reseaczch Professor
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United States Deparunent of the Interior St
S
FISH AND WILDLIFE SERVICE ———
WASHINGTON, D.C. 20240 - -
Nt In Reply Refer Tor MR 29 193 .
. RS /MA . :;_;.__ . em
:' - Mamorandum
g N To: Field Supervisor, Ecological Services Field Offi hoenix, AZ .
o Proa: Chiag, Division of Pisb & Wildlife Management Assist) A M

Subjecz: Deser: Pupfish Draft Recovery Plan

. We have reviewsd the draft recovery plan and, for the DOST part, concur with
o ity content and direction. We.ars particularly pleased with its recognition
of the interaction between habitat alteratios. and introduced species and the
proposed ‘efforts to deal with both. We arw also very interestad in following
the progress of your efforts to develap protocals for genatic exchange. Two
geperal concerns relate to the uss of lanquage oot likely undersctood by the
public and occasionsl reference tO CALYet auMDErs or ratios without explaining
che basis ‘or =heir selsction. The status of populations of desert pupfish in
the Balton Sink needs clarification and wa are concerned with the suggestion
that eertain populacions of pupfisb should be destroyed. Thess and a pumber

! of ether specific concarns and editings are addressed mare fully in the

attaghed comoents.

|
|

Tve pesple wbose names did not appear on the Recovery Tean listing who woald
Sana eacsllent reviewezs are Phil Pister (Desert ?isbes Council) and
Dz. Pexer Movie (University of California, Davis).

d IZ2 you have any

Thana you for the oppor jiey <o on the

queet Loes ADOMT Our comzents, please feel free tc couvact Deanis Lassuy at
(703; 238~1718.

S8
§




Sosments of Desert Pupiisi Dyaft Recavery Plap:

Genexal

There .are.a number of places throug the 4 b language is used
that .pay Aot .be—widely understood (e.g., panmixia {p.6), ejido {p.23],
phreatopayte (p-24}). .Alt ive language or explanations of such wozrds are

in order in-a public & “thaz add a ies-of paticnal coacera.

Propased actions to mitigate most of the cited th s to the 4 T pupfish
(nonindigencus species, watar costrol, habitart altaraticns) ars addressed
under the Rscovery Tasks. Pollution in the form of aerial pesticide
.application is tlso cited.as a threat but receives no-specific menticn in the
‘Recovery Taaks. Was this an oversight or was thers 2 .reason for this?

2age §. vacaqraph 3:
Rafarancs is .made here to-desart pupfisa colonizing the Saltoa Sink as the

consequencs. 0f a "diversion of the Colorado River.“ 'Yet, throughoqt the
remaindec of the document, you Tefer to pupfish in the Saltoa Sink as

Ly ing populations. This needs to be clarified. I the species
is native to this-area, it sbould be p d as- indi d in the d
If it is presest as the result of buman activity, it is nosindigenous and may
require- scoe = ick ion .of" prep d p ion -and downlisting
criteria. Would-this, in-fact, g9 *experi 1 populatica® designatioa
= he Eadang d Species Act?
.l war. 2. fiIsT segtepce:

It appears That you are saying that a large populacion.of C.3. maczlarics
inhabite. Quitobaquito Spring, are you actually refarring to C.a. eremms?

r.2 2 .- P -

We are troubled with the suggestion that several populaticus of “questioccable
genetic purity® be destroyed. At i minisum, before destroying these fish, the
=guestion® of genetis purity should first be addressed. I3 particular, the
types of -coucerns raised in the recent article of Dowling and Childs (1992,

see Conservation Biology 6(3):355-364) Tagarding the potencial dangers in

destroying suchk fisa sbould be addressec. b alt ive to d ioa
would be to use thess fish for the public displays called for under Recovery
Task No. 7 {Ing jon and ien, p. 38).

5. P13

Is it really necessary to carrying out the Recowery Plan to include such
extensive details on the spawniug behavior of the species?

BoA2. DAK 2. 13ST_PeENS..:
The authors.soted that “other mortality factors have not beez investigated,®

but then go on (Pp.l4-~15) to discuss studies of other mortality Zactars such
as nonindigencus species .and water manipulations.



35 3 .

It appears that “co ing fishes"™ refers oaly to co—occurring pative
fishes. IZ so, the title should reflect this.

P. A4, paztial pentencs it top:

Cited interactions with nonindigenocus species include only competition and
predation. Are hybridization and pathogus transfer not-evident or suspected?
2.14. par.2:

If the terms °“non-pative® and "sexotic” are used sy 2 4 ly (as apy s to be
the-case), this sbould be-noced. Coasistent use of onesor the other would be
Prefaradle.

Alsc in this paragraph, cartain conclusions ars mada abogt the effects of
nonindigencus species. Though these are supported in lacer text, a reference

to the- exi -of supporting evid should be made at the paint that the

conclusion is.made.

2.17, Recovexy, pag. 1

It seams that an-effort sbould be made, regardless af the likslihood of its
ful achi 20 -at lsast define what would need to occur to enable

delisting.

P.18. oax.2:

... a viable population ... will include not Zewer than 500 overwintearing
adults or existing numbers ... in a normal sex ratio ...° What is the basis
for the-number £00? What is the basis for accepting axisting numbers as
viable and could this weaken the raticnale for setting 500 as a targec? What
is a normal sex ratio for this species? :

P.20, =az.1, line 4:
Teee bad oo stabilize.* - asaigns anthropomorphic traits to
waterasheds.

P.29. Re—establishpent targecs table:
What is the basis for the target aumbers under tiers 2 and 3?
P31l Taskx 3, 28z 2:

In other recovery plans for species rsstricted to a single sita (e.g., Sorax
lakm Chub, Gila boraxobims), it is recognized that the speciss may be unique
precisely decause of the particular charzacteristics of that ecviroument. The
stabli of a d population is specifically discouraged excspt as a
last rescrt. Sow does thias differ in the case of Quitobaquito Spring pupfish?

Also in this paragraph, again what is the dasis for the number 500 and the 1:1
sex ratio? Is this l:1 zatic the “normal sex ratio® (p.l18) for the species?



2. 4:

We applaud the. Y Tean‘'s i %3 develop a P 1 for g ie
exchange 20 tha desert pupfish and are hopeful that it will aid the:
ful wry of the- species. We 1180 believe that the exexvise will

.. prove useful to other Service functions. We-encocurage the team To contiauve to

—~share: the rasults of .£his.effort. Onescuncern «e havewith-the.protocol:
“develocpnant is alluded to in the final santancs-of this-section¢p.33) ia
refarring to possible pra—exiyting > ie infl How will this

;.-lt!nc: :bcm.cz.tnn of ywu: ba.sd..&nut(

. - . - = e o: oz 0w i o oz
-2 ;s DAy 1 Tsn,‘z by - = - T =
’ F o3 €  F = % = - =
‘Again, -what is the basis to: the numbers? &y 50 pupt:.?h md wiry 25 -of -aach
sex? = = H & .!"'r B E - =T T o+ 0F
P38, Task ?: . e
ey = . - T ~ - % X PR = =z
.. - - - L3 Rl ——
Sie tuwnqu_‘: the .u::ut to use “inf 4 m ion® to
help ¢ ful cecovery ©f the Species.  Again, howeves, wc would

aDcourage You- :o.reaui.de: ‘using the:previcasly cxf.nd pupfish “of .questicnable
genetic -pucity” -!cr the public-displays instead:of dct::vyxn; them -and th.a
dependimy. on/pupfish otharwise-usetal to.recovery. . -
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United States Department of the Interior e
e 3
BUREAU OF RECLAMATION ———————
LOWET colorado Regianat Office = "=
P.O. Box 61470
Boulder Ciry, NV 89006-1470
LC-1578
ENV-2.00 MAR 3¢ 1993
Memorandum
To: Mr. Sam Spiller, Field Supervisor, Division of Ecological Services,

Fish and Wildlife Service, 3616 W. Thomas Road, Suite 6,
Phoenix AZ 85019

From: Regional Environmental Officer

Subject: Review. of Draft Recovery Plan of Desert Pupfish, Cvorinodon
Macularius (Endangered Species)

We have reviewed the subject draft and have no comments or suggestions to
make. The plan is clear, concise., and well written. The authors should be
congratulated for a job well done."

Thank you for the opportunity to ¢ommwent on this important document. If you
have any questions, please contact Mr. Toe Burke at 702-293-8711.

(:{//;fﬁﬁ;,,.——. é;. /fi1-~‘”
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ARIZONA DEPARTMENT OF WATER RESOURCES
15 South 15th Avenue, Phoenix. Arizona 85007
Teleghone (602) 542- 1553
Fax (602) 2560506

March 3Q, 1993

Gilbert D. Metz

Acting Field Supervisor

U.S. Fish and Wildlife Service
3616 West Thomas Road, Suite 6
Phoenix, AZ 85019

Re: Comments on the Desert Pupfish Recovery Plan.
Dear Mr. Metz:

The Department has reviewed the report, submitted to us for comment, on the Desert
Pupfish Recovery Pfan. Listed under Recovery Task 1. was mention of.acquiring
water rights and legally protecting instream flows. If more information is needed in
these two matters, or assistance please let us know.

T Ot

If you have any questions please feel free to contact me at 542-1552.

Sincerely,

R /
Mason Bolitho
Division Manager
Program Planning and Management

cc: Greg Bushner, ADWR Hydrology Division

TCEIVE m
[%rw =
S LD D GhTcE mﬁ%"ﬁ




INTERNATIONAL BOUNDARY AND WATER COMMISSION
UNITED STATES AND MEXICO

VAPR38R
Mr.Samspiller
Field Supervisor _ _ _
Arizona Ecological Services Field Of ice B @ E 1V B
U.S. Fish and Wlidlife Service r

3616 West Thomas Road
suite 6 APR -2 888
Phoeni x, Arizona 85019

Dear Mr. Spiller: &Sﬂgém.mﬂ

ThankYyOU for the February 2, 1993, letter signed byActing Field
Supervisor G lbert D. Metz, providing the United states Section
of the International Boundary and Water Conmission, United States
and Mexieo (USIBWC), the review draft of the recovery plan for
the desert pupfish (Cyprinodom nmmcul arius). The desert pupfish

i s listed as endanger ed under € Endangered Species Act of 1973,
as anmended, and you have requested agency and public coments on
the draft plan.

The draft plan indicates that the desert pupfish is a menber of
the Cyprinodontid Family. It was once w despread and abundant in
portions of southern Arizona and southeastern California in the
mred states, and northern Baja California and Sonora in Mexice.
Natural I y-occurring popul ations of the desert pupfish are now
restricted in Arizona to Quitobagquite Springs and in California
to two streans tributary to, and a few shoreline pools of, the
salton Sea. The species is currently found in Mexico at
scattered localities along Rio Semeyta, on the Col orado River
delta, and in Laguna Salada basin. The desert pupfish is
threatened With extinction throughout its native range prinarily
because of habitat |oss or nodification, pollution, and
introduction of exotic fishes.

The USIBWC is concerned about the extraterritorial application of
thedesert pupfish recovery plan. The draft plaa envisions the
sanagement of ground water along the woert 0 assure sufficient
wat er, ,oarti cularly at Quitobaguite Spring, Arizona. Wthin the
draft plan there isthe potential for an international agreenent
to control the use of ground water; and the United States, at
this tine, is not prepared to enter into negotiations for a
OUnited States and Mexico ground-water treaty.

O her issues that nmust be addressed include those of surface
vater quality and quantity associated with the Col orado River and
the Santa Cara Slough. The Santa Clara slough in Baja

THE COMMONS. BUILDINGC, SUITE 310 . 4171 N. MESA STREET . EL PASO. TEXAS 79902 .
(915) 534-6700  (FTS1570-6700

-
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California is designated by the recovery plan as oeof the areas
in Mexico where naturally occurring popul ations occur anathat
nmust be secured for downlisting wbe considered.

As you are aware, +the USIBWC by virtue of the Treaty of February
3, 1944, for "Wilization of Waters of the Col orado and Tijuana
Ri vers and of the- Riec Grande® (TS 994; 59 Stat. 1219), end
agreements concluded thereunder by the United states and Mexico,
is responsible for ensuring that the United States Government
meets the obligations incurred in those agreements. The USIBWC's
statutory authority forcarrying out those actions in the United
States under these: agreements rests in 22 U S.C 277 a=d.

The 1944 Water Treaty distributed between the two countries the
waters of the Rio Gande and the Colorado River. The 1944 Treaty
provi des a guaranteed annual quantity of 1,850,250 thousands of
cubic neters (1.5 mllion acre-feet) ofthe Colorado River waters
be delivered in accordance with schedules fornulated in advance.
by Mexico within specified limtations, and it also provides any
other waters arriving at the-Mxican points of-diversion under
certain understandings. These deliveries are maeto Mexico by
the USIBWC at Horel os Dam on the Col orado River near Yuma,
Arizona. Releases are made from upstream reservoirs to assure
that treaty obligations reach Wrelos Dam for diversion by

Mexico .

On August 30, 1973, the United States and Mexico reached
agreenment under the terms of the 1944 Water Treaty for a
"Permanent and Definitive Solution to the International Problem
of the Salinity of the Colorado River" (International Bsounday
and Water Conmi ssion Minute .No. 242). This Minute provided for
i mredi ate reduction in the salinity of the waters delivered to
Mexico, stipulating that the United States shall adopt neasures
to-assure that the waters delivered upstream of Merelos Dam have
an annual -average salinity ofno nore than 11530 parts per
mllion over the annual average salinity of the Col orado River at
I mperial Dam.

Imedi ate interim neasures were putinto effect under the

aut hori zation of the Colorado River Salinity Control actof June
24, 1974, The United States Bureau of Reclamation constructed
works which bypassed all of the saline dr ai nage waters to the
Santa Cara Slough in Xexico on the Gulf of California. Waters
of low salinity were substituted f OF the bypassed wat er s.

Conpl i ance with the agreenment is jointly nonitored by the USIBWC
and Mexican Section of the International soundayand Water
Conmi ssion (xBwec). The waters delivered upstream from Mereles
Dam are jointly sanpled each veekday, and they are anal yzed for
their salt content by the USIBW and the MxxBwe, and the results

e )



are jointly conmpared by the International Boundary and \Water
Comm ssion. Since the agreement was-signed, the records show
that the United States is fully conplying with its terms.

It was: recognized that to continue the interim neasures to

i mpl enent the agreement with: Mexico would result in ® serious

| oss of waters' needed to-meet Col orado River Basin uses within

the United states. The Salinity Control Act authorized the

construction, operation and maintenance of a desalting plant in

the United States to reduce the salinity ofthe drain waters.

The Yuma Desalting Plant is now constructed and i s presently

under goi ng startuB studies at one-third operation through 1994.

as the plant is brought into full operational capacity, the

reject waters will become moreand nore saline. If there is a

requirenent to dilute the reject waters to protect the santa

Clara Slough, there could be an international problem asthe

waters of the Colorado River are over appropriated. W doubt
that Mexico vouldbewilling to use any of its treaty waters from
the Col orado River, or from other Mexican sources to dilute the

reject stream for the protection of the habitat,

The USI BWC woul d be favorable to the United States Fish and

Wldlife service utilizing sites in Mexico if it canbe done

without governmental involvement, that is if non-governnental

organi zations can purchase |ands and available water rights to

protect the habitat, Can the Service consult with the USIBWC on

site specific recovery plans? In this manner potenti al

i nternational problens possibly could be avoided. W foresee

such problem areas to be avoi ded as international ground-water o
management, increasing the United States commitment to deliver IR
Col orado River to Mexico through the Santa Cl ara drain, changing

the operations of the yuma Desalting Plant, etcetera.

The USIBWC is currently consulting with the Department of State
on the issues raised by the desert pupfish recovery plan, and we
respectfully request that no action be taken until that
consultation is completed. W are prepared to work with you in
assuring that treaty obligations are met and avoiding

i nternational problens while at the sane tine providing for
recovery of endangered species.

Sincerely,.
y Conrad G. Keyes, Jr.
Principal" Engi'neer, Pranni ng

CcC. Department of State, Attorney Adrian Steffan
U.S. Bureau of Reclanmtion, Yuma
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= Y FISH AND WILDLIFE SERVICE i &
91IN. L 11th Aveoue
Pordand, Oregon 972324181
AR 26 1993
Memorandum
To: Field Supervisor, Arizona Ecol ogical Services Field Ofice
Phoeni x, Arizona
From: Y_dits"'as"zs-.:zux: Regional Director-Ecol ogical Services
Region~l, Portland. Oregon
Subj ect : Review of Technical / Agency Drafc Desert Pupfish Recovery Plan

Thank you for che opportunity to review the subiect technical/agency Draf:
Desert Pupfish Recovery Pl an. We have forwarded a copy of che Plan co our
Carlsbad Field Ofice and you should be receiving theircomments within 2

weeks. For any further questioms, pl ease call art Davenport, Carlsbad Fi el d
Ofice at (619) 431-9640.




ECOLOGICAL SERVICES
Carlsbad Field Office
2730 Loker Avenue \\ést

Carlsbad, Califormia 92008

. 1
FISH AND WILDLIFE SERVICE -.'.T_-"'.‘

July 19, 1993
A - /’\
To: el " Field Supervisor.. -
Arizona Ecological Services Field Office, Region 2
From: -~  Acti ng Field Superviser
subj ect: Review Of Desert Pupfish Recovery Plan

staff at the Carlsbad Field Office have reviewed the draft Desert Pupfish,

Cvprinodon macularjue Recovery Plan (Plan) and have developed the

foll owi ng comments and recommendatious.
Page; Executive Summary; Under Habitat Requiremests and Limiting
Factors, ve recommendthe fOl|Owi ng addicion: . ..streams andmargins
of large lakes and rivers...

Under Recovery (bjectives, ve believe it would be clearer if tvo separate
sentences were devel oped.

Under Recovery.Criteria, ve recommend the £following nodification: . ..uneil
a viable popul ation has persisted for...

Page 1; Move®I. Introduction' toleft margin
Page 2; Top of page, underline "Descriptiocn®
Page 4; Underline 'Distribution and Abundance®

Page 5; Amoredetailed map indicating coumties and drai nages would
be helpful .

Page 6; Include pamixi# in the A ossary of Terminology

Page 7; General Commeme: Prior to popul ations being destroyed due to
‘questionable genetic purity', conclusive information regarding their
genetic makeup should be obtained.

The popul ation of desert pupfish within the Salton Sea raises several

i ssues which may need addressing in the Plan. Basedontheresults of
recent surveys , Nicol et al. (1991), desert pupfish |ikely occupy nore than
a fev shoreline pools. Wth this apparent increase in desert pupfisbh

T A
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popul ati on nunbers it seems plausible that the movement of genetic material
between the Salt Creek population and the San Felipe Creek popul ation
currently exists. Planned water conservation measures , if inplemented,
will affect the aquatic ecosystem of the Salten Sea and shorten the anount
of remaining time that introduced fishes can persist due to increases in
salinity. This loss of introduced fishes will likely benefit the desert
pupfish but may cause harm through the loss of suppression large predatory
fish may have on potential competitors and smaller predators. The Salton
Sea issue is further conplicated by the presence. of a variety of
contaminants (¢. §., Selenium DDT, and metabolites of DDT). Information
needs t 0 be devel oped concerning the affects of these substances on the
desert pupfish and should be identified as an action within the Plan.

Page 8;.2nd paragraph; 3rd sentence; . ..in Baja California are
found. ..

Page 8: Underline "Life History"

Page 13; Underline 'Reasons for Listing'

Page 14; Add lentic to the G ossary of Ternminol ogy

Page 17; Hove 'Il. Recovery" to left margin

Page 19; General comment: Having a legally binding, |ong-term (>25
years) agreement would not seee to neet the "perpetual” standard.
That is, an agreenent that provides protection for 30 years should
not be considered adequate in regards to downlisting or delisting a
species if threats return at the end of the agreenent.

Page 19; Underline "Narrative Qutline for Recovery Actions Addressing
Threats"

Page 27; Add SEDUE and CES to the G ossary of Term nol ogy

Page 30; 1st paragraph: 2nd sentence; . . . security as regards to land
owner ship. ..

Page 49; Underline "d ossary of Terninol ogy"

If you have any questions regarding our recommendations or coments please

contact Arthur Davenport at (619) 431-9440



Reference

Ni col, Kinberly, L. Sabripa, and C. Boehm. 1991. Adistribution
survey of desert pupfish (Cvprinodon macularius) around the Salton
Sea. California. Prepared¢ for California Department of Fish and
Gane, Inland Fisherias Division.
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Me refiero,  a ‘su esento-—meman::e el .cual -envia el pl an -de recuperaci dn para
Cyprinodon macularius especie .amenazada incluida. en |a listadelActa de
Especies .Amenazadas de 1973.' a fin' de ' gue .se -envieh. comentarios e. informacidn
referente al citado plan con el,prcpos:.to de.ser consmerados en, el Desarro-
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ASUNTO: COMENTARIOS AL PLAN DE RECUPERACION DEL "PUPFISH DEL DESIERTO™ Cyprinodon

macularius.

EL "puPFISE DEL DESIERTO" Cyprinodon nacul arius BAIRD Y GIRARD £S5 UN PEZ PEQUERO
DE LA FAMILIA Cyprinodontidae, QUE SE DISTRIBUYE AMPLIAMENTE Y ES ABUNDANTE
EN LaAS PORClI ONES DEL SUR DE ARI ZONA Y SURESTE DE CALI FORNI A, ESTADQS UNIDOS,
ASI COVD EN EL NORTE DE BAJA CALI FORNI A Y SONORA EN MEXICO; SE SENALA LA. EXISTEN-
ClA DE 3 SUBESPECIES, DOS DE ELLAS YA BI EN DEFINIDAS Y OTRA MAS EN ESTUDIO
(TNDESCRITA), ESTA ULTIMA ES LA QUE SE DISTRIBUYE EN MEXICO. Cyprinodon macularius
OCUPA UNA GRAN DIVERSIDAD DC HABI TATS, DESDE CIENEGAS Y ARROYOS HASTA PEQUERNOS
RIOS Y LAS MARGENES DE GRANDES CORRI ENTES;, REQUIERE DE AGUAS SOMERAS CON SUSTRA-
TO BLANDO Y AGUAS CLARAS. ZSUNA ESPECIE CON UNA EXTRACRDI NARI A HABILIDAD PARA
SOBREVIVIR BAJO CONDICIONES EXTREMAS, COMO SON ALTAS TEMPERATURAS DEL AGUA,
BAJAS CONCENTRACIONES DE OXI GENO DISUELTO Y ALTA SALINIDADR, LO CUAL EXCEDE
LAS TOLERANCIAS PRESENTADAS PCR OTRAS ESPECIES DULCEACUICOLAS. TAMBIEN SOBREVIVE
A LCS CaMBIOS BRUSCCS DE SALINIDAD Y TEMPERATURA, LO QUE ES LETAL PARA OTRAS
MUCHAS ESPECIES DE PECES.

LA INFORMACION |NCLU DA EN EL PLAN DE RECUPERACION PERMITE TENER UNA | DEA DE
TODOS LOS ASPECTOS QUE HAN S| DO TRATADGS EN ESTA ESPECI E, LOS QUE ABaRCAN DESDE
ESTATUS TAXONOM CO. DI STRIBUCION ¥ ABUNDANCI A, HISTORIA DE VI DA EN LO REFERENTE
A HABITAT, REPRODUCCION, CRECIM ENTQ ALIMENTACION Y HABITOS ALIMENTARIOS,
AS1 COMD LA CO-OCURRENCIA CON OTRAS ESPECIES, Y UN ASPECTO MuYy | MPORTANTE QUE
YA SE HA INVESTIGADO ES LO QUE SE REFIERE A LAS RAZONES QUE HAN AFECTAW 0
HAN PROVOCADO LA DECLINACION DE LAS POBLACI ONES NATURALES DE =STA EZSPECIE.

£1 ASPECTO MAS IMPORTANTE QUE MANEJAN EN ESTE PLAN DE RECUPERACION, SE REFIERE
AQUE LAS POBLACIONES RAN DISMINUIDO PRINCIPALMENTE DEBIDO A LA PERDIDA DE
HABI TATS, A LA MODIFICACION DE LOS MISMOS, A LA CONTAMINACION Y A - AS INTERACCIO-
NES CON EspecIEs ExoTiCas CON LAS CUALES coMpITEN POR ESPACI O, ALIMENTO Y PCR
LAS oue SUFREN DEPREDAC! ON. ALGUNOS PUNTCS DE EZSTOS ASPECTOS YA SE HAN ESTUDIADO
Y ZLLO . A PERMITIDO OBTENER MAYCOR INFORMACION AL RESPECTO.

IN MEXI CO SE REQUIERE PROFUNDIZAR EN EL £STUDIO DE LA DISTRIBUCION Y ABUNDANCIA
DE LAS POBLACI ONES DE LA susespeCIE | NDESCRI TA QUE SE ENCUENTRA N EL RI O SONOYTA
EN SONORA; ast como LAS DE Cyprinodon m. cremus TANTO EN SONORA COMO EN BAJA
CALIFORNIA.
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OTRO ASPECTO QUE REQUIERE DE ESTUDIO ES EL CONOCIMIENTO GENETICO DE LAS MISMAS,
PARA DETERMINAR LA PUREZA GENETICA DE LAS POBLACI ONES QUE SE ENCUENTRAN DISTRIBUI~
DAS FUERA DEL RANGD HISTORICO DE DISTRISBUCION, YA QUE ESTA SI TUACI ON AMENAZA
LA RECUPERACION DE POBLACIONES.

LOS OBJETIVOS SENALADOS EN EL PLAN DE RECUPSRACION INCLUYEN LA DESCRIPCION
DE LAS ACCI ONES NECESARIAS PARA ELI M NAR LA PERDIDA DE POBLACIONES Y ESTABLECER
ACClI ONES QUE EN LO sucesivo aYupEN AL RESTABLECI M ENTQ DE LA ESPECI E EN HABI TATS
SEGUROS DENTRO DE SU RANGO HI STORI C0 DE DISTRIBUCION PROBABLE.

EL ALCANCE DE ESTOS OBJETIVOS ES MUY AMPLI O YA QUE INCLUYE:

1) PROTECCION DE LAS POBLACIONES NATURALES DEL PUPFISH DEL DESIERTO.
2) RESTABLECIMIENTO DE LAS POBLACIONES DE =STE PEZ.

3) ESTABLECIMIENTO DE UN REFUGIO PARA LA POBLACI ON DEL " QUI TOBAQUI TO PUPFISH"

(€. m. cremus }.

(ESTA SWESPECI E. NATURALMENTE, SOLO SE DISTRISUYE EN QUITOBAQUITS STRI NG
ARIZONA, Y ACTUALMENTE SU ABUNDANCIA SE DESCONOCE PORQUE EL HABITAT HA SIDO
MODI FI CADO PRINCIPALMENTE POR EL HOMERE).

4) DESARROLLO DE PROTOCOLOS PARA EL INTERCAMBIO DE MATERI AL GENETI CO ENTRE
POBLACIONES DE . macularius (EN ESTE PUNTO ES IMPORTANTE ANALIZAR LA PARTICI~
PACI ON MEXICANA.

MEXICO ES JOVEN EN EL CaMPo DE LA INVESTIGACION GENETICA 2N PECES, POCOS
SON LOS RECURSOS HUMANOS CON OUE CUENTA EN ESTA DISCIPLINA Y ES AQUI DONDE
VALDRI A LA PWA ENCAMINAR MUCHOS ESFUERZOS PARA SAL|I R AVANTE EN ESTE PUNTO
QUE S DE GRAN IMPORTANCIA. ESTE VA A SER EL PUNTO DE PARTIDA PARA LOGRAR
DETERMINAR LA PUREZA DE LAS POBLACIGNES, PORQUE DE ELLA DEPENDE LA RECUPERA-
CION DE LAS MIsMas, ES DECIR QUE LA 3SCUPERACION SE REALICE CON POBLACIONES
GENETICAMENTE PURAS QUE POSTERIOAMENTZ PERMITAN MANTENER | OS NIVELES NATURA-
LES DE LA DIVERSIDAD GENETICA).
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6) MONI TOREO Y MANTENI M ENTO NATURAL, RESTABLECIMIENTO Y REFUG O DE LAS POBLACIO-
NES.

6) DETERM NACI ON DE LOS FACTORES QUE AFECTAN LA PERSISTENCIA DE LAS POBLACIONES.
7} I NFORNACI ON Y EDUCACI ON.

ESTOS SIETE PUNTOS CONFORMAN LAS TAREAS QUE SE LLEVAN A CABO EN .ESTE PLAN,
caDA UNA DE ELLAS TIENE UN APOYO FINANCIERO; EN ESTE PLAN SE | NVOLUCRA A LAS
INSTITUCIONES EDUCATI VAS, CIENTIFI CAS Y GUBERNAMENTALES DE AMBOS PAISES.

LAS ACCIONES DENTRO DE ESTE PLAN DE RECUPERACION ZSTAN ENFOCADAS DE LA SIGUIENTE
MANERA: EN ESTADOS UNI DOS SE DARA ENFASIS A LOS HABI TATS RELATIVAMENTE PEQUENOS
Y AL ESTABLECIMIENTO DE REFUG OS PaRA LAS POBLACI ONES, MIENTRAS QUE EN MEXICO
LAS ACCIONES ESTARIAN ENCAMINADAS A LA PROTECCI ON DE TIZRRAS PANTANOSAS Y GRANDES
EXTENSIONES OCUPADAS POR EL PUFFISH DEL DESIERTO" Y OTRAS ESPECIES NATIVAS.

LA PROTECCION DE LA TIERRA vaGuad EN LA CUAL SE DISTRIBUYE ESTA ESPECIE ES
MJY | NPORTANTE. MucHoS DE LOS HABI TATS EN LOS QUE SE DISTRIBUYE LA ESPECIE
(POBLACIONES SILVESTRES) PRESENTAN PROBLEMAS PORQUE son TIERRAS DE PROPI EDAD
PRIVADA, PRINCIPALMENTE EN SONCRA Y BAJA CALI FORNI A, MEXI CO, EN DONDE SE OBSERVA
LA MAYOR DESPROTECCI ON DE LOS HABI TATS, POR LO QUE PARA UN MANEJO ADECUADO
DEBEN ENCONTRARSE LGOS MECANISMOS APRCPI ADOS PARA ADQUIRIR .LAS TIERRAS Y con
ELLO PROTEGER LOS HABI TATS NATURALES DE ESTA ESPECIE. OTRO ASPECTO QUE SZ CONSI-
DERA ES EL DEL ABASTECIMIENTO DE AGUA, UN MAL MANEJO DE ESTE RECURSO AFECTA
CATASTROFI CANENTE EL HABI TAT DE £stA ESPECI E, DEBEN IMPLEMENTARSEuna SERI E
DE MECANI SNOS, Que INCLUYAN ASPECTOS LEGALES DE PROTECCION DEL AGUA, IN CUANTO
A SU USO ¥ MANEJO Y ESPECIFICAMENTE DEBE ESTUDIARSE CASO FOR caso PARA DE ESTA
MANERA PARTI CULARI ZAR EN ESTOS ASPECTCS (TIERRA Y AGUA).

EL PLAN |NCLUYE LA PROPWESTA DE EXTENDER LA RESERVA DE LA BI OSFERA
"EL PINACATE'" PARA |INCORPORAR A ELLA LOS LUGARES EN LOS QUE
SE DISTRIBUYE ESTA ESPECIE EN EL RI O SONOYTA. ES | MPORTANTE QUE  INVESTI——
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GADORES MEXICANOS ESTEINMERSOS DENTRO DE ESTA PROPUESTA, Y QUE SE REALICE
LA IMPLEMENTACION DE_1os PLANES DE CONSERVACI ON Y MANEJO DE LA ESPECI E.

ESTE PLAN DE RECUPERACION DE LA ESPECIE Cyprinodon macularis ES UN CLARO EJEMPLO
DE 10 ' QUE SE PUEDE-HACER SOBRE EL MANEJO, RECUPERACION Y MANTENIMIENTO DEUNA
ESPECIE, EN LA CUALTSE HAN PERDIDO POBLACIONES NATURALES. ES UN PUNTO DE. REFEREN-

CIA ASEGUIRY PARA [OTRAS ESPECI ES QUE SE ENCUENTRAN EN IGUALES CONDICIONES -0
PECR AUN;™ NOS m LA IMPORTANCIA QUE TIENE EL QUE SE CONOZCAN LOS DIFERENTES
PARAMETROS BIOLOGICOS Y ECOLOG OOS peUNA ESPECIE, COMD son LA DISTRIBUCION,

ABUNDANCI A, REPRODUCCION, ALI MENTACI ON Y OTROS ASPECTOS REFERENTESALAS RELA-
Ol ONES INTERESPSCIFICAS E INTRAESPECIFICAS.

EN MEXICQ, GRAN PARTE DE LA INVESTIGACION EN PECES SE HA ENFOCADO HACIA LAS
ESPECI ES CON APROVECHAMIENTO PESQUERO, PRINCIPALMENTE MARI NAS, DEJANDO DE LADO
A LAS PEQUENAS ESPECI ES FUNDAMENTALMENTE DULCEACUI COLAS; DE AHI QUE EXISTA
UN GRAN DESCONOCIMIENTC S| OLOG CO Y ECOLOA CO DE LOS PECES. ACTUALMENTE SE
TIENEN IDENTIFICADAS LAS AREAS EN LAS CUALES LOS ENDEMISMOS SON ALTOS, SIENDO
LAS QUE EN PRINCIPI0 AEQUIEREN DE MAYOR ATENCION EN LO QUE SE REFIERE A IMPLEMEN~
TAR MECANISMOS DE PROTECCI ON.

COMO ES CASO DEL "DESERT PUPFISH" EN MEXICO EXISTEN VARIOS, (EJ: LAS ESPECIES
DEL VALLE DE MEXI CO) Y ASI SE PUEDEN IDENTIFICAR VARIOS CASCS.

PODRI AN TORMULARSE PLANES DE RECUPERACION COMO EL. QUE NOS CCUPA, LO ELEMENTAL
ES CONTAR CON LA INFORMACION QUE nosPERMITA HACER ESTQ. ANTERIORMENTE SE SENALO
QUE AUN SE TIENEN Cl ERTAS CARENCI AS EN LO QUE A RECURSCS HUMANCS SE REFIERE,
Y CGENTE ESPECIALIZADA EN EL MANEJO DE TECNI CAS GENETI CAS. SE CONSI DERA QUE
SON ASPECTOS QUE SE PUEDEN | R COMBATIENDO Y RESCLVI ENDO. ES NECESARIO ADEMAS
ESTABLECER MECANISMOS Y REGLAMENTACIONES QUE NOS DIRIJAN HACIA | A PROTECCION
Y MANEJO DE LAS ESPECI ES.

Es/m?u’/ﬁg/w@cs.
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SUBJECT: COMMENTS TO THE "DESERT PUPFISE" RECOVERY PLAN Cvoripoden
maculaxiuvs,

The npesert Pupfish" Cvorinodon Maculerius 3aird and Girard is a
small fish of the Cyprisedontidae fam |y, it is distributed
extensively and abundant im South Arizona, South East of
california,’ and the United States, as well as in the north part of
Lower Califernia and Sonora iam Mexice; it iS known the existence Of
t hree sub-species, two of then are already well defined and the
other one is being studied (nou-described), this |ast one is
distributed in_ wmexicon Cvoripadan i “lives 1n a great
diversity of habitats, fron swamps and streams to small rivers and
banks of large flows; it requires shallow waters with soft
supseratus and clear water. It is a SRECI es with great ability o
survive under-extreme conditions, such as hi %h wat er temperature,
lew concentration of dissoived oxygen and high salinity. 1This
exceeds the tolerances presented by other sweet water species. It
also suzvives to0-sudden cbanges of sSalinity and tenperature, which
is | et hal for many other species of fi sh.

The information included in the recovery plan provides an idea of
all the aspects treated of <his specie, whick are Zrom a taxonomic
state, distribution and abundance, |ife history in reference to

habitat, veprodugtion, growt h, fee,cl,i_ng0 z?]nd feeding habits, as well
asco-occurrence (relationshi'p) wich Other species. Another ver
‘mportant aspect that has been investigated is the reasons tha

zave affected or caused the decrease of natural populatiems of the
speci es.

~he 20st important aspect handled in this recovery plan isthat the
sopulazions have decreased mainly because the |ast of habftats, its
modification, contaminatior.ndt he interaction with exotic species
comoesing for space, food and for the ones suffering depredation.

scme Of these asveczs have al ready been studied and it has allowed
to obtain more information about jt.

A ceeger Study i S regquired in Mexi CO t0 determine the distribution
acd abuadance of t he sub-species non-descxibed nonulation found in
=xe Sepovta river im Sonora; as well as Cvpripodon m gxemus in
$0DOZLe and Lower California.

Anotler aspect that requires study iS genetics, t 0 determinetle
gesezic purity or the popul ations distributedioussdet he Aaisteric
cisezibution range, hecause this situation is a threat ts the
recovery of popul ations.

The outlined objectives i N %herecovery plan include the
descrintion and necessary actions to eliminate the less of
populations and to establish actions that will help in the future
to re-establish the spicies in secure habitats w thin their
historic range of probable distribution.

FRI = 1= T NaRTURE CONZTERYRMNCOCY Lol o I . O %

xd



~ZD-IPT FRI ST NATURE CONSERYAMNCY PHX P .

The significance of these objectives is extensive, including:
1) Protection of the natural Desert Pupfish popul ations.
2) Re~establishment of these fish populaticms.

3) Eestablistment Of a refuge for the "Quitobaguito Pupfish® (. z.
cremns) mooulatien. ) ) .

(This sub-specie is only distributed in Quitobaquitc ‘Spring,

Arizona and, .at present,- the abundance is unknown because the

habitat has been modified.mainly by wmen).

- -

4) Develop protocol 6 to exchange genetic material™ among C.
alg;la;;'-ug popul ations (on this peint it is importamnt to analyze
t he Mexican participation. .
Mexico is young in the genetic investigationfieldof fish, the
human resources are scarce. |t is necessary to inplement the force
t 0 further progress ia this inportant Area. This is going to be
t he starting.point t0 determire the puxity of the popul ations.
Their recovery depends on gemetically pure populations that | ater
will allow t0 maintain the natural |evels c£ genetic diversity).

S) Monitoring and natural meintenance, re-establishment.and ref uge
Of <the populatioms.

6) Deternmine factors that Affect the persistence of populations.
7) Information and education.

These 7 points are the tasks carried on in this.plan, eack one has
financial support. Educational, sciencific and government
institutions frem both countries are iavolved in this plan.

The actions withia the recovery plan are focused as follows:
Emphasis to the relatively small habitats and the establishmentof
refuges for the population will be given emphasis in the United
St at es. Iz Mexico, the actions would be aimed towards the
mean Of  swampy land and | arge extemsiomns occupied by the
"pesert Pupfish® and other native species.

The _orotection Of the land And water in which this species is
distributed, i S very important. Many of the habitats in which the
sgem es ls distributed (rural popul ations) present problems because
they Are private owned |ands, mainly in Sonora. And Dower
California, Mexi co, where the highest unprotected habitat is
| ocat ed. Because of this problem and in order to devel op an
adequate managenent, there is a need to find =he appropriate
mechanisms for the acquisition Of the |lands amd then to protect the
natural habitats of this scecie. Another Aspect considered is the
water suppiy. A bed management of <his resource has deadly effects

on this speciets habitat. A series of mechani sns must be
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implemented, including legal aspects. for water protection, iss use
and managenent, and specifically, case by case must be studied to -
be able to individualized On these aspects (land and water).
The plan includes the proposal to extend the bhiosphere reserve.cf -
"El Pimacate® to incorporate the location6 in *which thisspecie 4g -
distributed dn the Sonoyta river. It is important that Mexican =~
investigators get fully involved on "this proposal, and implement =
the plans-for conservationm .and management Of the specie. e T
Thig recovery plan Of the sSpeci e- Cvorinoden macularis iQ 4 eleap. --_.
exanpl e. of what can be done through nanagement, _Tecovery mand "=
mai nt enance of aspecie, of which matural Popul_ ations have” Seen.---
lost. This is a reference point to fol | ow for other.species-under—=
the same or :worse <conditioms. |t alse show6 the inportance-of ---
recognizing the different biclogical .and ecol ogi cal -parameters, -
such as distributiem, abundance, reproduction, £eeding, and other --
- aspects- in reference to the inter-specific and intra-specific

rel ationshi ps. .

- -

In Mexico, the majority of the fiSh investigation has ‘been focused
t owar d6 <the-sspecies for £ishing exploitation, mainly coastal —~
Fnar;g;sz, putting asi de the.small-species basically of sweet waer

habi tats; +his |S why there is great biological’ and ecclogical -z
|ﬁnorance_ -concern_inv?l this £ish, 'At-the momeat the areas in which -
the endenic are high-are identified, and these are the ones that
require ziore attenticnin reference to implementation Of nechaniems
oprotection.

There are several case6 |like the "Desert pupfish® in Mexico -
(Exanple:  The species in.the valley of Mexico). Several cases __
I'i ke chis ome.can be identified. : - oI

> — - .

More recovery' plans could be made, but it is essertial t0 zake
adequat € information available that will allow to do iz.. =
Previcusly , It WaS mentioned that there is-still-a-lackof human™ ~
resources and soecialized peopl e on the maragement .of genetic.

techniques. |t is considered that these asvects can be resolved.”™
In addition, - it is necessary to establish mechanisns and. -

regul ations- .wdirect <+owards the protecti on and management~
of -the species. S CoE oDl .-
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STATE OF CALFORNIA—THE RESOURCES AGENCY

PETE WILSON, Governor

DEPARTMENT Of FISH AND GAME
1416 NINTH STREET

P.O. BOX 944209

SACRAMENTO, CA 94244-2090

(916) 653- 7664

August 12, 1993

M. Gilbert .D. Metz

Acting Field Supervisor E @ El ¥ E
Arizona Ecological Services Field Ofice
U S. Fish and Wldlife Service

3616 West Thomas Road, Suite 6

Phoeni x, Arizona 85019

US FISH & WILDUFE
ES FIED OFRCE SroRr S

Dear M. Metz:

This responds to your February 2, 1993 request to review the
?r?{t -recovery plan for the desert pupfisha. Qur comments are as
ol | ows:

Paae 6 Second full vparagraoh: The second sentence shoul d
read "The Salton Sea...and irrigation draims...". Records of
pupiish are from drains zather than canals.

Pace 7 Last oaraaraoh: Popul ations of pupfish in irrication
drains axe not nentioned, yet their nunbers are significant (see
encl osed report). None of the definitions on page 48 adequately
describes their role in the recovery of che species. Pupiish in
che drains are apparently self-sustaining in an artificial
environment | n whica the only managenment on their bebhalf js
nodi fication of drain maintenance techniques. Although awkward
to classify, an administrative "niche*for these popul ations
snould be assigned and drain popul ati ons shoul d be addressed
zaroughout the reoort (e.g. page 1 discussion of "naturally-
occurring popul ations" and page 53 [see belowl).

Pace 8 Line 3: *Salt Creek State Recreation Area" should 'be
del et ed. It is the sane as Salten Sea State Recreation Area.

Page 15 Second varagraph: The | ast sentence should read "In
the Salton Sink, pupfisk now survive only as remant populactions
in tzibutary streans, a few shoreline pools, and severai
iTigation @ains...."

Pagialé i |pd d0on of pesticides
and direct runoff fromagricultural fields may aiso afifect
pupfish popul ations in the drains.

Page 29 Svecifications: "Major® and “minor® vegetation
removal should be defined.
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—_——— -~ Mr. Gilbert D. Metz
August 12, 1993
Page Two

Paae 30 Second varagrasn: The second sentence shoul d read
"pupfish stocks.. .among habitat types within each regiom,...".

Page 33 Task 5: \Wile we support the recommended level of
popul ation and habitat condition monitoring, recent (1986 to
present) staffing levels, workload and budgetary constraints
rarely allow us to monitor biannually. Typically, all
popul ations are nonitored annually.

Page 50 Task 5.0 Qther: include The Nature Conservancy
(TN¥C) and the California Department of Parks and Recreation
(CDPR) since they maintain refugi um popul ati ons.

Page 51 Task 7.0 Cther: Inciude TNC and CDPR

Page 53: I nclude agricultural &rains?

Page 33. Ja8 C3 RITETEIZe o ___Dass s _CnroaemelErocical”
Reserve This consists of an artesian well and two earthen

ponds. =ach pond overflows into a short stream approximately
0.25 m and 1.0 =i | ong, respectively.

Ve appreciate the opportunity to comment on this recovery
plan. Should you have any questions regarding our comrents,
pl ease contact Ms. 3etsy Bol ster at ($16) 355-7115 or 1701 N nbus

Road, Suite C, Rancao Cordova,

30yc1 Gibbons
Di rector

California 45670.

Sincerely,

=ncl osur e



